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INTRODUCTION

CH2M HILL conducted chronic screening bioassay tests using the Sandberg bluegrass (Poa
sandbergii) on soil samples provided by the ELR Consulting for Washington Closure
Hanford, Richland, Washington. The tests were conducted from April 5 through May 8,
2006.

METHODS AND MATERIALS

TEST METHODS

The chronic test methods were performed according to: Standard Guidefor Conducting
Terrestrial Plant Toxicity Tests, ASTM B 1963-02 (2002).

TEST ORGANISMS

The seeds used were obtained from Native Grass Seeds, Cornville, Arizona. All test
conditions were maintained during planting, germination, and growth phases of the test as
prescribed by the ASTM protocol.

CONTROL SOIL

The control soil used in the tests was artificial soil comprised of 70 grade silica sand (70
percent by weight), kaolin clay (20 percent), and peat moss (10 percent). Calcium carbonate
(0.4 percent of total weight) was added to adjust soil pH to 7.0 ± 0.5.

HYDRATION WATER

The water used to initially hydrate the control and test soils was Milli-Q equivalent de-
ionized water. After initial hydration, all test chambers were watered with half strength
Hoagland's solution on an every other day basis. All hydration was accomplished via sub
irrigation.

TEST CONCENTRATIONS

The concentration tested in the bluegrass tests was 100 percent test soil with control soil
alone for the lab control. For the bluegrass tests, 50 seeds per concentration were used with
five replicate test chambers per concentration and 10 seeds planted per chamber. Following
germination, test chambers were thinned to a maximum five seedlings per replicate.
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SAMPLE COLLECTION

Individual soil samples used during the testing were collected between October 31, 2005, and
December 6, 2005, for the SDG number B01542 and March 21, 2006 through April 3, 2006,
for SDG number B01566. The samples were stored in the dark at 4*C until the initiation of
the initiation of the tests. Chain of Custody for sample collection is provided in Appendix C.

SAMPLE CROSS-REFERENCE TABLE

Table 1 provides a cross-reference of the Client ID numbers, sampling dates, sampling
locations, Bluegrass test sample identification (SDG) numbers, and Analytical Lab SDG
numbers. The SDG 1542 samples were repeat tests from an earlier batch of tests due to a
laboratory error on the test endpoint.

Table 1
Sample Cross-Reference

Client I) Sample Sample Bluegrass test Analytical
Date Location SDG Lab SDG

J10DW4A 10/31/2005 600-131 BG1542-01A E2748

J10DV4A 11/08/2005 PIT 23 BG1542-02A E2801

JI0DT8A 11/14/2005 Upland Backfill Elevated-100-F-2 BG1542-03A E2831

J10LJ5A 11/28/2005 Riparin I.w-Site #10 BG1542-08A E2897
Downriver 100-D

J11JB8 03/21/2006 100-KRIPARIAN#5 B01566-01 F1399

J11JB7 03/26/2006 100-K RIPARIAN #4 BG1566-02 F1421

J11JH5 03/28/2006 100-H RIPARAN #8 BG1566-03 F1438

J1JH8 04/03/2006 UPPER RIPARIAN #12 BG1566-04 P1470

J11JH4 04/03/2006 100-FRIPARIAN#7 BG1566-05 P1471

SAMPLE PREPARATION

Test soils and control soil were dried and homogenized prior to use. For each replicate, 90
grams dry weight of soil was added to each test chamber. The soils were initially hydrated
with Milli-Q equivalent de-ionized water via sub irrigation. In addition, a sub sample of the
soil was added to a surrogate chamber and hydrated for pH measurements.
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TEST INITIATION

Tests were initiated by planting 10 seeds in each test chamber. Seeds were planted at a depth
of 1 1 times the seeds diameter (approximately 2 millimeters) and covered gently. A small
amount of hydration water (10 ml) was sprayed onto the soil surface to ensure seeds received
moisture.

TEST MONITORING

According to information provided by Native Grass Seed (seed supplier), germination should
take place between 14 and 28 days. The number of seeds in each test chamber that had
germinated was recorded on days 12, 14, 16, 19, 21, and 23. Germination was determined to
have occurred on day 19.

Observations of the shoot appearance were recorded 7 days after germination (26 days after
planting). The number of germinated seeds in each test chamber was also recorded.
Chambers that had more than five germinated seeds had shoots removed to prevent
overcrowding. These test chambers were thinned to five seedlings each.

Soil pH was taken at test initiation and termination by placing a subsample of soil into a
specimen cup, adding hydration water, and mixing prior to the pH measurement.

WATERING SCHEDULE

Test chambers were hydrated via subirrigation with deionized water prior to test initiation
and daily thereafter for the first 3 days via subirrigation. Test sediments were hydrated by
placing the all test chambers of the same test concentration into a hydration chamber
containing deionized water and allowing the water to percolate into the bottom of the
chamber. Hydration chambers were kept full during this period.

On Day 4, the water was removed from the hydration chambers and the test chambers
allowed to drain.

Starting on Day 5, test soils were supplemented with nutrients by the use of half strength
Hoagland's solution delivered via subirrigation. Hydration chambers were kept filled for 24
hours, then empty for 24 hours.
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TEST TERMINATION

Tests were terminated 14 days post germination (33 days after planting). The number of
seedlings, shoot appearance and height (tallest shoot of each plant), and root appearance and
length (longest recovered root of each plant) was recorded.

For each test chamber, all of the above ground biomass (i.e. shoots) from all
plants were combined and placed into tared aluminum tins. The shoots were
determine the wet weight immediately following removal from the test chamber.
were then dried in an oven at 60 *C for a minimum of 24 hours. The shoots were
into a desiccator for a minimum of 2 hours and weighed to determine dry weight.

germinated
weighed to
The shoots
then placed

The wet and dry weight for the roots were obtained following the same procedure as
described above.
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DATA ANALYSIS

For each test chamber, the following endpoints were calculated:

* 14 Day Post-Germination Survival (%)
(Calculated as the number of seedlings alive at 14 day post germination divided by

5)

* Average Above Ground Shoot Mass (Wet)
(Calculated as the total wet weight of the shoots divided by the number of

seedlings harvested)

e Average Above Ground Shoot Mass (Dry)
(Calculated as the total dry weight of the shoots divided by the number of

seedlings harvested)

9 Average Root Mass (Wet)
(Calculated as the total wet weight of the roots divided by the number of seedlings

harvested)

* Average Root Mass (Dry)
(Calculated as the total dry weight of the roots divided by the number of seedlings

harvested)

* Average Total Mass (Wet)
(Calculated as the total combined wet weights of the shoots and roots divided by

the number of seedlings harvested)

9 Average Total Mass (Dry)
(Calculated as the total combined dry weights of the shoots and roots divided by

the number of seedlings harvested)

e Average Shoot Height
(Calculated as the total combined height of the tallest shoot of each seedling

divided by the number of seedlings harvested)

* Average Root Length
(Calculated as the total combined length of the longest root of each seedling

divided by the number of seedlings harvested)

Statistical analysis for each endpoint listed comprised of entering the data obtained from each
replicate chamber of a test soil and comparing the results to the data from the replicate
chambers of the laboratory control. Comparisons were made as a single tailed t-test,
evaluating for statistically significant reductions from the control value, using CETIS version
1.1.2. The Equal Variance t Two-Sample test was used. When the assumptions of equality
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of variance or normality necessary for Equal Variance t Two-Sample test was not met, the
Unequal Variance t Two-Sample test or Wilcoxon Rank Sum Two Sample test was used.

RESULTS AND DISCUSSION

The endpoint data and the results statistical analysis are summarized in Table 2 below. The
data represents the average value of the replicate chambers used in each test concentration.

The results for sample J10DW4 indicated a statistically significant reduction in average stem
(shoot) height, average root length, average above ground shoot mass (wet), average above
ground shoot mass (dry), average root mass (wet), average root mass (dry), average total mass
(shoots + roots, wet), and average total mass (shoots + roots, dry) when compared to the
laboratory control.

The results for sample JI0DV4 indicated a statistically significant reduction in average root
length, average above ground shoot mass (wet), average above ground shoot mass (dry),
average root mass (wet), average root mass (dry), average total mass (shoots + roots, wet),
and average total mass (shoots + roots, dry) when compared to the laboratory control.

The results for sample J10DT8 indicated a statistically significant reduction in average stem
(shoot) height, average root length, and average root mass (wet) when compared to the
laboratory control.

The results for sample J10LJ5 indicated a statistically significant reduction in average stem
(shoot) height, average root length, average above ground shoot mass (wet), average above
ground shoot mass (dry), average root mass (wet), average total mass (shoots + roots, wet),
and average total mass (shoots + roots, dry) when compared to the laboratory control.

The results for sample J10JB8 indicated a statistically significant reduction in average stem
(shoot) height and average root length when compared to the laboratory control.

The results for sample JI0JB7 indicated a statistically significant reduction in average stem
(shoot) height, average root length, average above ground shoot mass (wet), and average
above ground shoot mass (dry) when compared to the laboratory control.

The results for sample J10JH5 indicated no statistically significant reduction when compared
to the laboratory control.

The results for sample J10JH8 indicated a statistically significant reduction in average stem
(shoot) height and average root length when compared to the laboratory control.

The results for sample J10JH4 indicated no statistically significant reduction when compared
to the laboratory control.
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CERTIFICATION STATEMENT

I certify that this data package is in compliance with the Statement of Work, both technically
and for completeness, for other than the conditions detailed above. Release of the data
contained in this hard copy data package has been authorized by the Laboratory Manager or a
designee, as verifie by the follow g signature:
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BLUEGRASS GROWTH TEST

Olnt wft"*.a.Chsmdod Pum

DyOZ DW1 D 3"0 VM i Dy9_ &

TWtsMO.t q -s- 0(9

onD ft o.,3 k-0y21 NT w.l

IVOmmanL&bM Of MSY-0k Na -,N O V
# . e pmInated pH

l~~eawq lddm IPM. UI 2 d, lus ECRhI

COC PLCATE a2 - d1 da 21a ad2 I Fw R pL

plgs ploon pIantg plnln M'bg pewnge E46 nc

Conbl e i 'A 2 7+
__1 2. r _r r_ _

?~Oeyft*t.wnrsr: Sd.0nerey, de.mi~e .. bAn&.5 U.eS aseesMq4 b kes mhtppm

,tp . j .'

Aatrca So: Gm(O~ '*.g fl "be.r.t. 1d5 
0

). la s a riwlre. inel.n bWepa*Itine. ~heSt). 0M M J* tu'Stt'irsa. g. Inrsn3*, S. - miine P s 9-3 duetl)

14-Goys PO4tIbW.gneI atoalb. .itepeatsc

nes-e 2 Fr 3 m4 fA,S.A tt& /'SbIS+. -. At- (r,2.&,(s.... J c.. 3r ' r&

R8 9 bC L

bnaani hIt o rn-fl.s

Ma.. umS ttg

To mosdr - newe

-aesewe )

reOemi c
Pflflqpm

f.lotus I

Mameetterit:

Iodbtlhtpnt I. loget at

kam ., us'

MT.. o aht

TolliesOfwnlsiliM dss wn

____ 14 A. 3 .a if -4 5 L
I Wla i4 (2q ,j -4 3.

I rer. C2& 1e 1"$ - 2 1 o , l .3'2c- ts -4 -4 -I

9. 3 * -a 0 .2-
/ I 1A 2 jo .o losz,

_ - rfl - ,.ol'
WE i pZI.Z5 1i3 jIqf

A I to e43

qo",i 071 .-1 i a
io105r J3LJJ9S 2.L

-I 3-



CETIS Test Summary
Page 1 of 3

Report Date: 15 May-06 1:11 PM
Test Link: 09-8405-2832iB154201psA

CETISM vl.1.2revI

-14-
Analyst: Approval:

Plant Chronic test CH2M Hill

Test No: 11-2434-8476 Test Type: Plant Chronic test Duration: 30d Oh
Start Date: 08 Apr-06 Protocol: ASTM E1983-02 (2002) Species: Poe sandbergii
Ending Date: 08 May-06 Dil Water: Source:
Setup Date: 08 Apr-06 12:00 AM Brine:

Comments: repeat test BG1542-01A

Sample No: 18-142e-8954 Code: B1542-01 Client:
Sample Date: 31 Oct-05 Material: Soll Project
Receive Date: Source: Hanford
Sample Age: 159d Oh Station:

Comments: J10DW4, E274801

Comparison Summary

Analysis Endpoint NOEL LOEL ChV PMSD Method
12-6975-8433 % Germination 100 >100 N/A 27.99% Wilcoxon Rank Sum Twv-Sample
04-5480-9468 AG Average Dry Wt. <100 100 N/A 30.89% Equal Variance t Two-Sample
02-0518-1717 AG Average Height < 100 100 N/A 22.72% Equal Variance t Two-Sample
15-0652-1713 AG Average Wet Wt. < 100 100 N/A 30.51% Equal Variance t Two-Sample
05-2651-8289 Root Average Dry Wt < 100 100 N/A 33.97% Equal Variance t Two-Sample
00-9747-2708 Root Average Length <100 100 N/A 25.28% Equal Variance t Two-Sample
01-2129-3486 Root Average Wet W. <100 100 N/A 34.20% Equal Variance t Tw-Sample
14-2157-1016 Total Average Blolass Dry < 100 100 N/A 31.34% Equal Variance t Two-Sample
06-1880-7248 Total Average Blomass Wet <100 100 N/A 30.51% Equal Variance t Two-Sample

ODD-092-1 01-1



CETIS Test Summary
Page 2 of 3

Report Date: 15May-0B 1:11 PM
Test Link: 09-6405-2832/B154201psA

CETISm v.1.2rev
-15-

Analyst: ;z- Approvai:___

% Germination Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Artificial S441S 5 0.84000 0.60000 1.00000 0.09798 0.21909 26.08%
100 5 0.88000 0.60000 1.00000 0.08000 0.17889 20.33%

AG Average Dry Wt. Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Artificial SoHlS 5 4.96040 2.05688 6.26333 0.75679 1.09222 34.11%
100 5 2.70991 2.03800 3.92800 0.32563 0.72814 26.87%

AG Average Height Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Artificial Soil/S 5 18.947 15.2 27 2.2136 4.9498 26.13%
100 5 13.02 10.8 16 0.6756 1.5106 11.60%

AG Average Wet Wt. Summary

Conc-% Control Type Rep. Mean Minimum Maximum BE SD CV
0 Artificial SolUS 5 29.605 12.833 36.826 4.3456 9.717 32.82%
100 5 15.128 10.206 . 22.05 2.1690 4.8501 32.07%

Root Average Dry WI. Summary

Conc-% Control Type Reps Me Minimum Maximum SE SD CV
0 Artificial olWS 5 1.61720 0.64687 2.06331 0.25857 0.57819 35.75%
100 5 0.94703 0.65400 1.41399 0.13741 0.30727 32.45%

Root Average Length Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Arilicial SoilS 5 21.227 13.333 29 2.546 5.893 26.82%
100 5 11.487 8.5 16.333 1.3592 3.0393 26.46%

Root Average Wet Wt. Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Arifcial SolWS 5 36.878 13.317 46.99 6.1616 13.778 37.38%
100 5 10.815 2.812 18.633 2.8356 6.3406 58.63%

Total Average Blomass Dry WI. Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Arificial SoluS 5 6.57761 2.70335 8.32666 1.00853 2.25514 34.29%
100 5 3.65694 2.70200 5.34199 0.45998 1.02854 28.13%

Total Average Biomass Wet Wt. Summary

Conc-% Control Type Reps Memn Minimum Maximum SE SD CV
0 Artificial SolS 5 66.484 28.150 8±77 10.452 23.370 35.15%
100 5 25.941 18.338 34.293 3.2461 7.2584 27.98%

000-092-101-1



CETIS Test Summary Report Date:
Test Link:

Page 3 of 3
15 May-06 1:11 PM

09-6405-2132/B154201 psA

% Gemination Detail

Conc-% Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep S
0 Artifcial Soil/S 0.60000 1.00000 1.00000 0.60000 1.00000
100 0.60000 1.00000 0.80000 1.00000 1.00000

AG Average Dry W. Detail

Cone-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep S
0 Ailficlal SolS 2.05668 6.05200 5.26000 6.26333 5.17000
100 2.70001 2.58600 2.29752 2.03800 3.92800

AG Average Height Detail

Cone-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Arffidal Soll/S 20.3333 16.8 15.2 27 15.4
100 15 12.8 13.5 10.8 13

AG Average Wet W. Detail

Conc-'A Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Artificial SoilS 12.8333 36.8200 31.748 35.78 30.84
100 15.66 16.8920 10.8200 10.206 22.05

Root Average Dry W. Detail

Cone-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Artificial Soll/S 0.64567 1.92800 1.52800 2.06331 1.9=01
100 0.99556 0.98800 0.67252 0.65400 1.41399

Root Average Length Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Artcial SoWS 13.3333 234 20 29 20.4
100 16.3333 10.8 8.5 9.6 12.2

Root Average Wet Wt. Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Artcial SoI/S 13.3167 45.2540 36.3420 46.99 42.488
100 18.6333 15.6140 7.51752 2.9799 2.81199

Total Average Blomass Dry WI. Detail

Conc-% Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep S
0 Artidcal SoWlS 2.7033S 7.98M0 6.7801 8.32666 7.ODOOO
100 3.695M6 3.57400 2.97003 2.70200 5.34199

Total Average Blomass Wet Wt. Detal

Cone-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Artiflidel Soil/S 26.1500 82.0800 68.0900 82.77 73.328
100 34.2933 32.5060 18.3375 19.704 24.882

-16-
Analyst: ys --- Approval:CETnsw vi.1.2rwli000-M2-401-1



CETIS Analysis Detail
Comparisons:
Report Date:
Analysis:

Page 1 of 9
15 May-06 1:11 PM

12-6975-8433/B154201p.A

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
% Germination Comparison 09.405-2832 09-6405-2832 12 May-06 4:18 PM CETISvI.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Wilcoxon Rank Sum Two-Sample C> T Rank 100 >100 1 N/A 27.99%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value Ties Decision(O.05)
Arlffcial Soil/Sed 100 28.5 0.5000 3 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F StatistIc P-Value Declsion(0.05)
Between 0.0048873 0.004887 1 0.09 0.76896 Non-Significant Effect
Error 0.4233652 0.052921 8
Total 0.42325247 0.0578079 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Declsion(O.01)

Variances Variance Ratio F 1.48569 23.15450 0.71064 Equal Variances
Distribution Shapiro-Wilk W 0.76085 0.00484 Non-normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artificial SoilUS 5 0.84000 0.60000 1.00000 0.21909 5.30000 2.00000 7.50000 3.01247
100 5 0.88000 0.00000 1.00000 0.17889 5.70000 2.00000 7.50000 2.56418

Graphics

1. 3-

0A -----------&O'S, -----------
CIAI

0.

0.
0.1C

S1N -2.0 -1.5 -1.0 AS 0O 0' .0 t.S 2.0

conc-% Rankih

CETISm v1.1.2revi
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CETIS Analysis Detail
Comparisons: Page 2 of 9
Report Date: 15 May-06 1:11 PM
Analysis: 04-5480-9488,S14201p.A

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
AG Average Dry Wt. Comparison 09-6405-2832 09-6405-2832 12 May-06 4:18 PM CETISv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C> T Untransformed <100 100 N/A 30.89%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD DOecsion(0.05)
Artiflcial Soil/Sed 100 2.73162 1.85955 0.0129 1.53203 Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Declsion(0.05)
Between 12.66181 12.66181 1 7.46 0.02578 Significant Effect
Error 13.57522 1.896902 8
Total 2e.2370281 14.358715 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Dcision(0.01)
Variances Variance Ratio F 540119 23.15450 0.13118 Equal Variances
Disatribuon Shapro-Wilk W 0.80077 0.07792 Nomnal Distrbullon

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maxdmun So Mean Minimum Maximum SD
0 Artificial Soil/S 5 4.96040 2.05888 826333 1.69222
100 5 2.70991 2.03800 3.92800 0.72814

Graphics
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CETIS Analysis Detail
Comparisons:
Report Date:
Analysis:

Page 3 of 9
15 May-06 1:11 PM

02-0518-1717/BlS4201psA

Plant Chronic test CH12M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
AG Average Height Compadson 09-6405-2832 09-6405-2832 12May-064:18 PM CETISv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C > T Untransformed <100 100 N/A 22.72%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Docision(O.05)
Artificial Scil/Sedil 100 2.56075 1.85955 0.0168 4.30379 Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decision(0.05)
Between 87.81345 87.81345 1 6.56 0.03361 Significant Effect
Error 107.1316 13.39144 8
Total 194.945 101.20489 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Docision(0.01)
Variances Variance Ratio F 10.73659 23.15450 0.04108 Equal Variances
DIstrbuton Shapiro-Wilk W 0.87674 0.11969 Normal Distribution

Data Summary Original Data Transformed Data
Conc.% Control Type Count Mean Minimum Maximum SD Mean Mininum Maximum SD
0 Artificial Soil/S 5 18.947 15.2 27 4.9498
100 5 13.020 10.8 15 1.5106
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CETIS Analysis Detail
Comparisons: Page 4 of 9
Report Date; 15 May-06 1:11 PM
Analysis: 15-0652-1713/8154201psA

Plant Chronic test CH2M Hill

Endpoint Analysis Typm Sample Link Control Link Date Analyzed Vemlon
AG Average Wet WL Comparison 09-6405-2832 094405-2832 12 May-06 4:18 PM CETISvI.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance tTwo-Sample C' T Untransformed 1QO 100 N/A 30.51%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decision(0.05)
Arilicial Sdi/Sedi 100 2.98135 1.85955 0.0088 9.03149 Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decislon(0.05)
Between 524.166 524.166 1 8.89 0.01756 SignIflcant Effect
Error 471.7735 58.97168 8
Total 995.939484 583.1377 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decision(O.01)
Variances Variance Ratio F 4.01387 23.15450 0.20894 Equal Variances
Distributon ' Shapiro-Wilk W 0.85862 0.07350 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artifcial Sdl/S 5 29.505 12.833 38.828 9.717
100 5 15.125 10.205 22.05 4.8501
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CETIS Analysis Detail
Comparisons: Page 5 of 9
Report Dats: 15 May-06 1:11 PM
Analysis: 05-2851-828,815420 psA

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
Root Average Dry Wt. Comparison 09-6405-2832 09-6405-2832 12 May-06 4:18 PM CETISv1.1.2

method Alt " Dat Transform Zets NOIEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C > T Untranstrmed <100 100 N/A 33.67%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decilsion(0.05)
Artificial Soi/Sedi 100 2.28867 1.8595 0.0257 0.54451 Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decision(O.D0)
Between 1.122802 1.122802 1 5.24 0.05137 Non-Significant Effect
Error 1.714854 0.214357 8
Total 2.83765602 1.3371589 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value DOcision(l.01)
Variances Variance RaUo F 3.54078 23.15450 0.24827 Equal Variances
Distibubon Shapiro-Wilk W 0.89450 0.19044 Normal Distribution

Data 3ummary Original Data Transformed Data
Conc.% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
F Arzifical SoulS 5 1.61720 0.4887 2.06331 0.57819
100 5 0.94703 0.65400 1A1399 0.30727
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Comparisons: Page 6 of 9
Report Date: 15 May-05 1:11 PM
Analysis: 00-9747-2708/8154201 peACETIS Analysis Detail

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
Root Average Length Comparson 09-6405-2832 09-6405-2832 12 May-06 4:18 PM CETISvI.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C ' T Untransformed <100 100 N/A 25.28%

Group Comparisons

Control vs Conc-% Statistic Critical P.Value MSD Decislon(0.05)
Artificial Soll/Sed 100 3.3748 1.85955 0.0049 5.36884 Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Declslon(0.05)
Between 237.169 237.169 1 11.39 0.00972 Significant Effect
Earnr 181,5911 20.82389 8
Total 403.760117 257.9920 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decilson(0.01)
Variances Variance Rato F 3.50853 23.15450 0.25153 Equal Variances
Dstribulon Shapim-Wilk W 0.96501 0.84114 Normal Distribution

Data Summary Original Onto Transformned Date

Conc-% Control Type Count Mean Minimum Maximum 80 Mean Minimum Maximum 30
0 ArtMical SoWlS 5 21.227 13.333 29 5.893
100 5 11.487 8.5 113.333 3.0393
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Comparisons: Page 7 of 9
Report Date: 15 May-06 1:11 PM
Analysis 01-2129-3488/9154201pACETIS Analysis Detail

Plant Chronic test CK2M HI]

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
Root Average Wet W. Comparison 09-6405-2832 09-6405-2832 12May-064:1S PM CETISv1.1.2

Method Alt K Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C >T Untransrormed <100 100 N/A 34.20%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decision(0.05)
Artificial SoWSedi 100 3.84255 1.85955 0.0025 12.6129 Significant Efrect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decision(.05)
Between 1696.222 1898.222 1 14.77 0.00493 Significant Effect
Error 920.1185 115.0148 5
Total 2618.34033 1813.2366 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decslon(001)
Vadances Variance Ratio F 4.72186 23.15450 0.16192 Equal Variances
Distribulon Shapiro-Wilk W 0.86147 0.07941 Normal DistrIbution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artifidal SoidS 5 36.878 13.317 46.99 13.778

00 5 10.815 2.812 18.633 6.3408
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Comparisons: Page 8 of 9
Report Date: 15 May-06 1:11 PM
Analysis: 14-2157-1015/8154201psACETIS Analysis Detail

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Unk Date Analyzed Version
Total Average Blornass Dry WL Comparison 09-6405-2832 09-6405-2832 12 May-08 4:18 PM CETISv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PM8D
Equal Variance t Two-Sample C >T Untransformed <100 100 N/A 31.34%

Group Comparisons

Control ve. Conc-% statistic CrIfcal P-Valus MSD- Decdsion(0.05)
Artificial So*Sed 100 2.63485 1.&%955 0.0150 2.06126 Significant Effect

ANOVA Table

source Sum of Square* Mean Square OF F Statistic P-Valua Declsion(0.05)
Between 21.32578 21.32575 1 6.94 0.02995 Significant Effect
Error 24.57421 3.071776 8
Total 45.8999882 24.397555 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decision(0.01)

Variances Variance Ratio F 4.80730 23.15450 0.15749 Equal Variances
Distribution Shapiro-Wilk W 0.80949 0.09860 Normal Disribulion

Data Summary Original Data Transformed Dats
Conc-% Control Type Count Mean Minimum Madmum SD Mean Minimum Maximum SD
0 Artifidal Solf/S 5 6.57781 2.70335 8.32666 2.25514
100 5 3.55694 2.70200 5.34199 1.02854
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Comparisons: Page 9 of 9
Report Date: 15 May-06 1:11 PM
Analysis: 06.1880-724818154201 pACETIS Analysis Detail

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Uink Control Link Date Analyzed Version
Total Average Biomass Wet Wt. Comparison 09-6405-2832 09-6405-2832 12May-064:18PM CETISvI.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C> T Untranstormed <100 100 NIA 30.61%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decision(0.05)
Artificial SoilSedi 100 3.70456 1.85955 0.0030 20.3510 Signiflcant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decision(0.05)
Between 4109.343 4109.343 1 13.72 0.00600 Significant Effect
Error 2395.457 299A322 8
Total 6504.0005 4408.7749 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decision(O.01)
Variances Variance Ratio F 10.36698 23.15450 0.04371 Equal Variances
Disirbution Shapiro-Wilk W 0.52350 0.02793 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maium SD Mean Minimum Maximum SD
0 Artificial Soil/S 5 68.484 26.15 82.77 23.370
100 5 25.941 18.338 34293 72584
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CETIS Test Summary
Page 1 of 3

Report Date: 15 May-06 1:17 PM
Test Link: 02-2678-4041/B154202psA

-27--
Analyst: ?, Approval:

Plant Chronic test CH2M Hill

Test No: 07-3212-496 Test Type: Plant Chronic test Duration: 33d O
SWar Date: 05 Apr-06 Protocal: ASTM EIV33-02 (2002) Species: Poa sandbergil
Ending Data: 08 May.-06 Dil Water: Source:
Setup Dats: 05 Apr"S 12:00 AM Brine:
Comments: repeat tast BG1 542-02A

Sample No:- 07-3307-9513 Code: 81542-02 Client:
Sample Date: 08 Nov-05 Material: Sol Project:
Receive Date: Source: Hanfon
Sample Age: 148d On Station:

Comments: JIODV4, J10DV5, JIDDVB, JIODV7, J10DV8.
E280101

Comparison Summary

Analysis Endpoint NOEL LOEL ChV PMSD Method
17-0101-0218 % Germination 100 > 100 N/A 32.24% Equal Variance t Two-Sample
02-8316-6714 AG Average Dry Wt. < 100 100 N/A 29.97% Equal Variance t TwoSaniple
05-6576-1716 AG Average HeIght 100 > 100 N/A 35.46% Equal Variance t Two-Sample
05-5626-0548 AG Average Wet W. < 100 100 N/A 27.53% Wllcoxon Rank Sum Two-Sample
08-8042-9922 Root Average Dry Wt. < 100 100 NA 33.00% Equal Variance I Two-Sample
11-7289.0458 Root Average Length < 100 100 N/A 27.18% Equal Variance t Two-Sample
14-7987-0099 Rool Average Wet Wt < 100 100 N/A 33.13% Equal Variance t Two-Sample
10-00394)007 Total Average Blomass Dry <100 100 N/A 29.82% Equal Varlance t No-Sample
00-8511-1875 Total Average Blomass Wet <100 100 N/A 30.15% Equal Variance t To-Sample

000-092-101-1 CETIS v1.1.2rev!



CETIS Test Summary Report Date:
Test Link:

CETISm v1.1.2revi

Page 2 of 3
15 lay-06 1:17 PM

02-2678-4041/B154202psA

-28-
Approval:

% Germination Summary

Conc.% Control Type Reps Mean Minimum Maximum SE SD CV
0 Ari~fal Soll/S 5 0.84000 0.80000 1.00000 0.09798 021909 26.08%
100 5 0.60000 0.40000 1.00000 0.10954 0.24495 40.82%

AG Average Dry Wt. Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Artificial Soll/S 5 4.96040 2.05658 6.28333 0.75679 1.69222 34.11%
100 5 1.86100 1.20667 2.52496 0.25756 0.57593 30.95%

AG Average Height Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Artificial SoIS 5 18.947 15.2 27 2.2136 4.9498 26.13%
100 5 16.64 9.2 23 2.5555 6.3852 38.37%

AG Average Wet Wt. Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Artificial Soll/S 5 29.805 12.833 36.826 4.3456 9.717 32.82%
100 5 8.7955 6.6434 9.95 0.5739 1.2833 14.59%

Root Average Dry Wt. Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Ardicial SoullS 5 1.61720 0.6467 2.06331 0.25857 0.57819 35.75%
100 5 0.98446 0.57666 1.33667 0.12454 0.27849 28.29%

Root Aveage Length Summary

Conc-% Control Type Rep Mean Minimum Maximum SE SD CV
0 Artificial Soll/S 5 21.227 13.333 29 2.545 5.693 28.82%
100 5 10.773 6.2 17 1.7733 3.9653 36.81%

Root Average Wet Wt. Summary

Conc-% Control Type Reps Mean Minimum Maximum SE So CV
0 ArticlalSoll/S 5 38.878 13.317 46.99 6.1616 13.778 37.36%
100 5 8.8630 3.9433 16.A 2.2008 5.1000 57.54%

Total Average BIomass Dry Wt. Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Artidlal Soll/S 5 6.57761 2.70335 8.32866 1.00853 2.28514 34.29%
100 5 2.84546 1.78333 3.47495 0.30938 0.69180 24.31%

Total Average Bomass Wet Wt. Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Artificial Soll/S 5 66.484 26.150 82.77 10.452 23.370 35.15%
100 5 17.59 11.000 25.575 26359 5.894 33.38%

Analyst: -0$O00-W92-10i-1



CETIS Test Summary
Report Date:
Teat Link:

CETISTE v1.1.2rev

Page 3 of 3
15 May-06 1:17 PM

02-2678-404119154202psA

Analyst: 2" Approval:__29-

% Germination Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Artifcial SoIlIS 0.60000 1.00000 1.00000 0.60000 1.00000
100 0.40000 0.60000 0.40000 0.60000 1.00000

AG Average Dry Wt Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Artifcial SoIVS 2.05668 6.05200 5.26000 6.26333 5.17000
100 2.52496 1.38332 2.34003 1.20667 1.85000

AS Average Height Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 ArdlicIal SS 20.3333 16.8 15.2 27 15.4
100 23 18.3333 22 10.6667 9.2

AG Average Wet Wt. Detai

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Artificlal SoWS 12.8333 36.8260 31.748 35.78 30.84
100 9.94995 8.75332 9.11502 6.64335 9.51602

Root Average Dry Wt. Detail

Cone-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 ArtificIal Sol/S 0.64667 1.92800 1.52800 2.00331 1.92001
100 0.94998 1.33667 1.11499 0.5766 0.94401

Root Average Length Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Articlal SoullS 13-3333 23.4 20 29 20.4
100 17 9 11 10.667 6.2

Root Average Wet Wt. Detail

Cone-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Arlfdal SolI/S 13.3167 45.2540 36.3420 46.99 42.488
100 10.0450 3.04334 16.46 4.35667 9.51001

Total Average Biomase Dry Wt. Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 ArificIal SoWS 2.70335 7.98000 p.78801 8.32666 7.09000
100 3.47495 2.71999 3.45502 1.78333 2.79401

Total Average Biomrs Wet WI. Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 ArTificial Soil/S 20.1500 82.0800 6s.oo 62.77 73.326
100 19.995 12.6966 25.5750 11.0000 19.0260

000-092-101-1



CETIS Analysis Detail
Comparisons:
Report Date:
Analysis:

Page 1 of 9
15 May-06 1:17 PM

17-0101-0218/B154202psA

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
% Germination Comparison 02-2678-4041 02-2678-4041 15 May-06 1:17 PM CETISvI.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Vadance t Two-Sample C> T Angular (Corrected) 100 >100 1 N/A 32.24%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Declsion(0.0S)
Artilicial SoIl/Sed 100 1.60156 1.86955 0.0740 0.30679 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decision(0.05)
Between 0.1745378 0.174538 1 2.57 0.14792 Non-Significant Effect
Error 0.5443657 0.068046 8
Total 0.71890347 0.2425835 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decision(0.01)
Variances Variance Ratio F 1.15127 23.1540 0.89470 Equal Variances
Distribution Shapiro-Wlk W 0.89943 0.21598 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artificial Soil/S 5 0.84000 0.60000 1.00000 0.21909 1.16160 0.88608 1.34528 0.25152
100 5 0.60000 0.40000 1.00000 0.24495 0.89738 0.68472 1.34528 0.26987
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Comparisons: Page 2 of 9
Report Date: 15 May-08 1:17 PM
Analysis: 02-8316-8714/8154202p.ACETIS Analysis Detail

Plant Chronic test CH12M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
AG Average Dry Wt. Comparison 02-2678-4041 02-26784041 15 May-06 1:17 PM CETISvI.i.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMOD
Equal Variance t Two-Sample C> T Untransformed <100 100 N/A 29.97%

Group Comparisons

Control wa Conc-% Statistic Critical P-Value MSD Declsion(0.05)
Artificial Sail/Sed 100 3.8771 1.850955 0.0023 1.48655 Signifcant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decilson(0.05)
Between 24.01578 24.01578 1 15.03 0.00469 Significant Effect
Error 12.78125 1.597656 8
Total 36.7970295 25.613437 9

ANOVA Assumptions

Attdbute Test Statistic Critical P-Value Declsion(0.01)
Variances Variance Ratio F 8.63338 23.15450 0.06018 Equal Variances
Distribution Shapiro-Wilk W 0.85010 0.05825 Normal Distribution

Data Summary Original Data Transformed Date

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artificial Sol/S 5 4.96040 2.05568 6.26333 1.69222
100 5 1.56100 1.2067 2.52496 0.57693
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Comparisons: Page 3 of 9
Report Date: 15 May-06 1:17 PM
Analysis: 05-57-1718/154202psACETIS Analysis Detail

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
AG Average Height Comparson 02-2678-4041 02-2678-4041 15 May-06 1:17 PM CETISv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C>T Untransformed 100 >100 1 N/A 35.46%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decision(0.05)
Artificial Sol/Sedi 100 0.63842 1.85955 0.2706 6.71866 Non-SIgnifiant Effect

ANOVA Table

Source Sum of Squares Mean Square OF F Statistic P-Value Decislon(0.05)
Between 13.30178 13.30178 1 0.41 0.54104 Non-Significant Effect
Error 261.0844 32.63556 8
Total 274.38622 45.937333 9

ANOVA Assumptions

Attribute Test . Statistic Critical P-Value Decision(0.01)
Variances Variance Rallo F 1.88403 23.15450 0.63386 Equal Variances
Distibuton Shapiro-Wilk W 0.94207 0.57629 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artificial Sol/S 5 18.947 15.2 27 4.9498
100 5 16.640 9.2 23 8.3852
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Comparisons: Page 4 of 9
Report Date: 15 May06 1:17 PM
Analysis: 05-5626-0548/B154202psACETIS Analysis Detail

Plant Chronic test CH2M Hill

Endpolnt Analysis Type Sample Link Control Lnk DateAnalyzed Version
AG Average Wet Wt. Corparison 02-2674041 02-2678-4041 15May-061:17PM CETIS.1.2

Method Alt H Data Transform Zae ]NCEL LOEL Toxic Units ChV PMSD
Wilcoxon Rank Sum Two-Sample C >T Rank <100 100 N/A 27.53%

Group Comparisons

Control vs Cone-% statistic Critics] P-Value Ties Docision(O.05)
Artificial Soll/SedI 100 15 0.0040 0 Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decislon(0.05)
Between 1082.633 1082.633 1 22.54 0.00145 Significant Effect
Enor 384.2673 48.03341 8
Total 14065.90033 1130.6665 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Declslon(0.01)
Variances Variance Ratio F 57.33263 23.15450 0.00174 Unequal Variances
Distribution Shaplro-Wk W 0.76115 0.00488 Non-normal Oistribution

Data Summary Original Dat Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 ArifIlIal Soll/S 5 29.605 12.833 36.826 9.717 8.00000 8.00000 10.0000 1.58114
100 5 8.7955 6.6434 9.95 1.2833 3.00000 1.00000 5.00000 1.58114
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Comparisons: Page 5 of 9
Report Date: 15 May-06 1:17 PM
Analysis: 08-8042-0921B 54202p.ACETIS Analysis Detail

Plant Chronic test CH2M hil

Endpoint Analysis Type Sample Link Control Link Data Analyzed Version
Root Average Dry Wt Comparison 02-2878-4041 02-2678-4041 15 May-06 1:17 PM CETISvI.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C> T Untransformed <100 100 N/A 33.00%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decislon(.05)
ArIfilal SolISedI 100 2.20464 1.88955 0.0293 0.5337 Significant Effect

ANOVA Table

Source Sun of Squares Mean Square OF F Statistic P-Value Declsion(0.05)
Between 1.000891 1.000891 1 4.85 0.05857 Non-Significant Effect
Error 1.647414 0.205927 8
Total 2.64830458 1.2008177 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decision(0.01)
Variances Variance Ratio F 4.31054 23.15450 0.18604 Equal Variances
Difbution Shapiro-Wilk W 0.87013 0.10032 Normal Distribution

Data Summary Origina Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 ArIlficial SollS 5 1.61720 0.64667 2.06331 0.57819
100 5 0.98446 0.57666 1.33667 0.27849
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CETIS Analysis Detail
Comparisons:
Report Date:
Analysis:

Page a of 9
15 May-06 1:17 PM

11-7289-0458/B154202psA

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Unk Control Link Date Analyzed Version
Root Average Length Comparison 02-2678-4041 02-2878-4041 15 May-06 1:17 PM CETISvI.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C >T Untransformed <100 100 N/A 27.18%

Group Comparisons

Control vs Conc-% statistic Critical P-Value MSD Declsion(0.05)
Artificial Sol/SodI 100 3.36911 1.8595 0.0049 5.76962 Significant Effect

ANOVA Table

Source Sum of Squares Mean Square OF F Statistic P-Value DecisIon(O.05)
Between 273.1805 273.1805 1 11.35 0.00980 Significant Effect
Error 192.5351 24.06689 8
Total 465.715561 297.24734 9

ANOVA Assumptions

Attribute Test statistic Critical P-Value Declslon(8.01)
VoriAne f Vaiance Ra 1.o F 2.06125 23.15450 0.50082 EqualVadnces
Distribution Shopkro-Wilk W 0.95986 0.75426 Norrmal Distribution

Data Surnmary Original Date Transformed Data

Cone^t Control Type Count them Minimum Mactimurn 8D Mean Minimum Maximum SD
0 Arifficial Soil/S 5 21.227 13.333 29 5.693
100 5 10.773 6.2 17 3.9653

Graphics
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CETIS Analysis Detail
Comparisons:
Report Date:
Analysis.

Page 7 of 9
15 May-06 1:17 PM

14-7987-0099/8154202psA

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
Root Average Wet WL Comparison 02-2678-4041 02-2678-4041 I5May-081:17PM CETISv1.1.2

Method Alt H Data Tranafono Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C> T Untranslarmed <1 00 100 N/A 33.13%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decision(0.05)
Artficial SollSed 100 4.26398 1.85955 0.0014 12.2176 Signlficant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decilsion(0.05)
Between 1962.119 1962.119 1 18.18 0.00275 Significant Effect
ErM 863.3456 107.9182 a
Total 2825.4846 2070.0372 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value lecislon(0.01)
Variances Variance Ratio F 7.29820 23.15450 0.08013 Equal Variances
Distribution Shapio-Wik W 0.84834 0.05551 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 ArtidalSoil/S 5 36.878 13.317 48.99 13.778
100 5 8.8630 3.9433 18.46 5.1000
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CETIS Analysis Detail
Comparisons:
Report Date:
Analysis:

Page s of 9
15 May-06 1:17 PM

1 0-0039-0007,B154202psA

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
Total Average Blomass Dry Wt. Comparison 02-2678-4041 02-2678-4041 15 May-06 1:17 PM CETISv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C > T Untransformed <100 100 N/A 29.82%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Doecision(D.05)
Artifcial Soil/Sedi 100 3.53787 1.85955 0.0038 1.96167 Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Declslon(0.05)
Between 34.82234 34.82234 1 12.52 0.00764 Significant Effect
Error 22.25693 2.782117 8
Total 57.0792713 37.604455 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decislon(0.01)
Variances Variance Ratio F 10.62648 23.15450 0.04184 Equal Variances
Distribution Shapiro-Wilk W 0.82768 0.03137 Normal Disklbutlon

Data Summary Original Data Transformed Data
Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artificial Soll/S 5 6.57761 2.70335 8.326 2.25514
100 5 2.84546 1.78333 3.47495 0.69180

Graphics
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Comparisons: Page 9 of 9
ReportDate: 15 May-06 1:17 PM
Analysis: 00.8511-1875/6154202psACETIS Analysis Detail

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version

Total Average Bomnass Wet WIL Comparison 02-2878-4041 02-2678-4041 15May-061:17PM CETISvI.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C >T Untransformed <100 100 NIA 30.15%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MBD Decision(0.05)
Artificlal Sofl/Sedi 100 4.52971 1.85955 0.0010 20.0438 Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decislon(0.05)
Between 5959.718 5959.718 1 20.52 0.00193 Significant Effect
Effr 2323.675 290.454 8
Total 82=3.39282 8250.1772 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Declsion(O.01)
Variances Variance Ratio F 15.72240 23.15450 0.02060 Equal Variances
Distribution Shapiro-Wilk W 0.80564 0.01698 Normal Distibution

Data Summary Original onto Transformed Dats

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artificial Soll/S 5 66.484 26.15 82.77 23.370
100' 5 17.659 11.000 25.575 5.894

Graphics
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Analyst & Approval:000-092-101-1
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CETIS Test Summary
Page 1 of 3

Report Date: 15 May-05 1:29 PM
Tet Link: 02-6445-,965154203psA

CETIS0 v.1.2revi Analyst: '- Approval:__40_

Plant Chronic test CH2M Hill

Test No: 01-7071-4913 Test Type: Plant Chronic test Duration: 33d Oh
Start Date: 05 Apr06 Protocol: ASTM E1963-02 (2002) Species: Poa sandbergil
Ending Date: 08 Mey-06 Di Water: Source:
Setup Date: 05 Apr-06 12:00 AM Brine:

Comments: repeat test 8G1542-03A

Sample No: 15-5457-5144 Code: 81542-03 Client:
Sample Date: 14 Nov-05 Material: Soil Project:
Receive Date: Source: Hanford

Sample Age: 142d Oh Station:

Comments: JI1DTB. E283101

Comparison Summary

Analysis Endpoint NOEL LOEL ChV PMSD Method
03-8076-1014 % Germination 100 >100 N/A 20-96% Equal Variance t Two-Sample

8-2957792 AG Average Dry Wt. 100 >100 N/A 35.38% Equal Variance t Two-Sample
10-3029-3936 AG Average Height <100 100 N/A 23.48% Equal Vaiance t Two-Sample
11-0749-8505 AG Average Wet Wt. 100 > 100 N/A 35.26% Equal Variance t Two-Sample
08-1680-8695 Root Average Dry WL 100 >100 NIA 39.40% Equal Variance t Two-Sample
07-9801-3032 Root Average Length <100 100 N/A 23,91% Equal Variance t Two-Sample
09-0174-2180 Root Average Wet Wt. < 100 100 N/A 36.01% Equal Variance t Two-Sample
01-3143-0252 Total Average Biomass Dry 100 >100 N/A 35.95% Equal Variance t Two-Sample
02-9227-5896 Total Average Biomass Wet 100 > 100 N/A 35.37% Equal Variance t Two-Sample

000-092-101-1



CETIS Test Summary
Page 2 of 3

Report Date: 15 May-06 1:29 PM
Test Link: 02-6445.89M5,8154203psA

CETIS"' vl.1.2revi
-41-

Approval:

% Germination Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
a Artificial SoWIS 5 0.84000 0.60000 1.00000 0.09798 0.21909 26.08%
100 5 1.00000 1.00000 1.00000 0.00000 0.00000 0.00%

AG Average Dry Wt. Summary

Conc-% ControlType Reps Mean Minimum Maximum SE SD CV
0 Artfical Soil/S 5 4.98040 2.05668 6.26333 0.75679 1.69222 34.11%
100 5 3.57920 2.00800 4.85(01 0.56377 1.28063 35.22%

AG Average Height Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Artificial SolVS 5 18.947 15.2 27 2.2136 4.9498 26.13%
100 5 13.88 11.2 15.6 0.9069 2.0278 14.61%

A3 Average Wet WL Summary

Conc-%. ControlType Reps Mean Minimum Maximum SE SD CV
0 Artificial Soi/S 5 29.605 12.833 36.826 4.3458 9.717 32.02%
100 5 22.770 12.718 30.848 3.5531 7.9451 34.88%

Root Average Dry Wt. Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Artificial SolUS 5 1.61720 0.64687 2.06331 0.25B57 0.57819 35.75%
100 5 1.36240 0.81600 2.09200 0.22487 0.50283 36.91%

Root Average Length Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Artificial SalUS 5 21.227 13.333 29 2.546 5.693 28.82%
100 5 11.38 8.8 14.4 0.9826 2.1973 19.34%

Root Average Wet Wt. Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Artifcial SoiUS 5 36.878 13.317 46.99 6.1618 13.778 37.38%
100 5 21.691 11.816 31.752 3.60 5 8.0711 37.21%

Total Average Biomass Dry Wt. Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Articial SoiS 5 6.57761 2.70335 8266 1.00853 2.25514 34.29%
100 5 4.94160 2.82400 6.94801 0.77480 1.73251 35.06%

Total Average Biomass Wet Wt. Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
o Artificial SONS 5 66.484 26.150 82.77 10.452 23.370 35.15%
100 5 44.469 24.534 62.600 7.1169 15.914 35.79%

000-092-101-1 Analyst: 'b



CETIS Test Summary

CETISm v1.1.2rev

Report Date:
Test Unk:

Page 3 of 3
15 May-06 1:29 PM

02-6445-8985/81 54203psA

-42-
Analyst: 3 Approval:

% Germination Detail

Cone-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Artificial Soil/S 0.60000 1.00000 1.00000 0.60000 1.00000
100 1.00000 1.00000 1.00000 1.00000 1.00000

AG Average Dry Wt. Detail

Con-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep a
0 Artifidal Soil/S 2.05668 6.05200 5.26000 6.26333 5.17000
100 4.48201 4.06799 2.48201 4.85601 2.00800

AG Average Height Detail

Cone-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Artificel Sol/S 20.3333 16.8 15.2 27 15.4
100 15.2 15.6 12.2 15.2 11.2

AG Average Wet Wt. Detail

Cone-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Artificial SoWVS 12.8333 36.8260 31.748 35.78 30.84
100 29.2260 24.71 15.386 30.848 12.718

Root Average Dry W. Detail

Cone-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Artificial SoIl/S 0.64667 1.92800 1.52800 2.06331 1.92001
100 1.38401 1.54200 0.97799 2.09200 0.81600

Root Average Length Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Artificial Soll/S 13.3333 23.4 20 29 20.4
100 11.4 12.4 9.8 14A 8.8

Root Average Wet Wt. DetalI

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Arlificial SoWS 13.3167 45.2540 36.3420 46.99 42.488
100 25.2300 24A32 15.2260 31.7520 11.8160

Total Average Blomass Dry W. Detail

Conc% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Ardlcial Soil/S 2.70335 7.98000 6.78801 8.32668 7.09000
100 5.86602 5.61000 3.46000 6.94801 2.82400

Total Average Blomass Wet WL Detail

Cone-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
o Artificial Soil/S 26.1500 82.0800 58.0900 82.77 73.328
100 54.4560 49.142 31.612 62.8000 24.5340

000-092-101-1



Comparisons: Page 1 of 9
Report Date: 15 May-06 1:29 PM
Analysis: 03-8078-1014/81 54203psACETIS Analysis Detail

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
% Germinaton Comparison 02-6445-8985 02-6445-8985 15 May-05 1:28 PM CETISvI.1.2

Method Alt H Date Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Varance I Two-Sample C >T Angular (Corrected) 100 >100 1 N/A 20.96%

Group Comparisons

Control vs Conc-% Statistic critical P-Value MSD Decision(0.03)
Artificial Soil/Sed 100 -1.833 1.85955 0.9294 0.20917 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square OF F Statistic P-Value Decilsion(0.05)
Between 0.084348 0.084348 1 2.67 0.14111 Non-Significant Effect
Error 0.2530439 0.031630 8
Total 0.33739194 0.1159785 9

ANOVA Assumpilons

Ahzibute Test Statistic Critical P-Value Dsclslon(0.01)
Variances Modified Lowne 4.80000 11.25862 0.05984 Equal Variances
Distriutton Shapro-Wik W 0.81415 0.02153 Normal Distribuion

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artificial Soil/S 5 0.84000 0.60000 1.00000 0.21909 1.16160 0.88608 1.34528 0.25152
100 5 1.00000 1.00000 1.00000 0.00000 1.34528 1.34528 1.34528 0.00020
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Comparisons: Page 2 of 9
Report Date: 15 May-06 1:29 PM
Analysis: 0295-7792/6154203psACETIS Analysis Detail

Plant Chronic test CH2ti Hill

Endpoint Analysis Type Sample Link Control Lit Date Analyzed Version
AG Average Dry Wt. Comparison 02445-8115 02-4458985 15 May-06 1:28PM CETISvI.1.2

Method Alt H Data Transform zeta NOEL LOEL Toxic Units Ch1V PMSD
Equal Variance t Two-Sample C> T Untranstormed 100 >100 1 N/A 35.38%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decilsion(0.05)
Artificial Soil/Sed 100 1.46361 1.85955 0.0907 1.75485 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Declsion(0.05)
Between 4.769275 4.769275 1 2.14 0.18145 Non-Significant Effect

Error 17.81121 2.226401 8
Total 22.5804858 6.9956765 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decision(0.01)

Variances Variance Ratio F 1.80195 23.15450 0.58241 Equal Variances
Diabibuion Shapiro-WilkW 0.85931 0.07488 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artificial Soll/S 5 4.96040 2.05668 6.26333 1.69222
100 5 3.57920 2.00800 4.85601 1.26063
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CETIS Analysis Detail
Comparisons:

Report Date:
Analysis:

Page 3 of 9
15 May-06 1:29 PM

10-3029-3936/8154203psA

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Unk Dabs Analyzed Version
AG Average Height Comparison 02-8445-8985 02-84454985 15 May-06 1:28 PM CETISvl.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C> T Untranstfrmed <100 100 N/A 23.48%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decision(.05)
Artificial Soil/Sedi 100 2.11800 1.85955 0.0335 4.44839 Significant Effect

ANOVA Table

Source Sum of Squares Mean Square OF F Statistic P-Value Decision(D.05)
Between 84.17778 64.17778 1 4.49 0.06703 Non-Significant Effect
Error 114.4516 14.30644 8
Total 178.629333 78.484224 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decislon(0.01)
Varances Variance Ratio F 5.95839 23.15450 0.11205 Equal Variances
Distribution Shapiro-Wilk W 0.85981 0.07593 Normal Diabtbullon

Data Summay Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SO Mean Minimum Maximum SD
0 Arfficial SoilJS 5 18.947 15.2 27 4.9498
100 5 13.88 11.2 15.6 2.0278

Graphics
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Comparisons:
Report Date:
Analysis:CETIS Analysis Detail

Page 4 of 9
15 May-06 1:29 PM

11-0749-8506/B154203peA

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Uink Date Analyzed Version
AG Average Wet Wt. Comparison 02-6445-8985 02-8445.8986 15 May-06 1:28 PM CETISvI.1.2

Method Alt H Data Transform Zt. NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C >T Untransformed 100 >100 1 N/A 35.26%

Group Comparisons

Control vs Cone-% Statistic Critical P-Value MSD Decision(.05)
Ariticlal SoliSedi 100 1.21638 1.85955 0.1293 10.4381 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decision(D.05)
Between 116.5494 116.5494 1 1.48 0.25851 Non-Significant Effect
Error 630.1755 78.77194 8
Total 746.724945 195.32135 9 -

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Dscislon(0.01)
Variances Variance Ratio F 1.49579 23.15450 0.70595 Equal Variances
Distribution Shapiro-WIlk W 0.86182 0.08017 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artificial Soil/S 5 29.605 12.833 38.828 9.717
100 5 22.778 12.718 30.848 7.9451

Graphics
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Comparisons:
Report Date:
Analysis:CETIS Analysis Detail

Page 5 of 9
15 May-06 1:29 PM

08-1680-6695/BI54203psA

Plant Chronic test CH2M HI

Endpoint Analysis Type Sample Uink Control Link Date Analyzed Version
Root Average Dry Wt Comparison 024445-8985 02-6445-8985 15May-061:28 PM CETISvl.1.2

Method AN H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C> T Untransformed 100 >100 1 N/A 39,40%

Group Comparisons

Control vs Conc-% Statistic Critical P.Value MSD Decislon(0.05)
Artificial Sol/SedI 100 0.74355 1.85955 0.2392 0.63723 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decislon(0.08)
Between 0.1623032 0.162303 1 0.55 0A7842 Non-Significant Effect
Eror 2.34154 0293571 8
Total 2.51006763 0.4558738 9

ANOVA Assumptions

Altribute Test Statistic Critical P-Value Dedlslon(0.01)
Variances Variance Ralio F 1.32217 23.15450 0.79323 Equal Variances
Distribution Shapiro-Wilk W 0.96492 - 0.4022 Normal Distribution

Data Summary Original Data Transformed Data

Cono-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artificial Sol/S 5 1.61720 0.64667 2.06331 0.57819
100 5 1.36240 0.81600 2.09200 0.50283

Graphics
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CETIS Analysis Detail
Comparisons; Page 6 of 9
Report Date: 15 May-06 1:29 PM
Anatyslst 07-9801-3032,5154203psA

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Unk Date Analyzed Version
Root Average Length Comparison 02-6445-8985 02-8445-8985 15 May-06 1:29 PM CETISv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL ToxicUnits ChV PMSD
Equal Variance t Two-Sample C> T Untransformed <100 100 N/A 23.91%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD DeCision(0.05)
Artificial Soll/SeclI 100 3.61544 1.85955 0.0034 5.07478 Significant Effect

ANOVA Table

Source Sum of Squares Mean Square OF F Statistic P-Value Decision(O.05)
Bembeen 243.3778 243.3778 1 13.07 0.00683 Significant Effect
Error 148.9529 18.61911 8
Total 392.330673 261.99689 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Docision(O.01)
Variances Variance Ratio F 8.71297 23.15450 0.09214 Equal Variances
Disrbution Shapiro-Wilk W 0.95770 0.75941 Normal Distribution

Data Summary Original Data Transformed Date

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artifical Sol/S 5 21.227 13.333 29 5.693
100 5 11.38 8.8 14.4 2.1973

Graphics
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CETIS v1.1.2revil Analyst: ' Approval:_-48-000-092-101-1



CETIS Analysis Detail
Comparisons:
Report Date:
Analysis:

Page 7 of 9
15 May-06 1:29 PM

09-0174-2180/8154203psA
Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Uink Date Analyzed Version
Root Average Wet Wt Comparison 02-1445-8985 02-6445-8985 15 May-06 1:29PM CETISv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units Chv PMSD
Equal Variance t Two-Sample C> T Untransformed <100 100 N/A 35.01%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decision(0.05)
Artificial SoilVSedi 100 2.12672 1.85955 0.0331 13.2790 Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decision(0.05)
Between 576.6071 576.6071 1 4.52 0.06613 Non-Significant Effect
Enr 1019.879 127,4848 8
Total 1596.48572 704.09194 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decision(0.01)
Variances Variance Ratio F 2.91398 23.15450 0.32495 Equal Variances
Distribulon Shapiro-Wilk W 0.87337 0.10940 Normal Distribution

Data Summary Original Data Transformed Data
Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artficial Soll/S 5 36.878 13.317 46.99 13.778
100 5 21.691 11.816 31.752 8.0711

Graphics
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CETIS' vl.1.2revI Analyst: 1 Approval: -49-- 000-092-101-1



CETIS Analysis Detail
Comparisons: Page 8 of 9
Report Date: 15 May-06 1:29 PM
Analysis: 01-3143-0252iB154203psA

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Unk Control Link Date Analyzed Version
Total Average Biomass Dry Wt. Comparison 02-6445-8985 02-6445-8985 15 May-06 1:29 PM CETISy1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Varlance t wo-Sample C>T Unlransformed 100 >100 1 NIA 35.95%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Declsion(0.05)
Artificial SoilISed 100 1.28638 1.85955 0.1171 2.36495 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decision(D.05)
Between 6.691254 6.691254 1 1.65 0.23429 Non-SIgnificant Effect
Error 32.34896 4.043621 8
Total 39.0402188 10.734875 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decision(l.01)
Variances Variance Ratio F 1.69432 23.15480 0.62201 Equal Variances
Distribution Shapim-Wilk W 0.88744 0.15884 Normal DIstributlon

Data Summary Original Data Transformed Data
Conce-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artifidal Soil/S 5 6.57761 2.70335 8.32666 2.25514
100 5 4.94160 2.82400 6.94801 1.73251

Graphics
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CETIS v1.1.2revI
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Comparisons: Page 9 of 9
Report Date: 15 May-06 1:29 PM
Analysis: 02-9227-5895/81 54203psACETIS Analysis Detail

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
Total Average 8lomass Wet Wt. Compaison 02-a445-8985 024445-985 15 May-06 1:29 PM CETISv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C>T Unransformed 100 >100 1 N/A 35.37%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decision(O.05)
Aglifclai Soll/Sedi 100 1.74104 1.85955 0.0599 23.5133 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square OF F Statistic P-Value Decision(0.05)
Between 1211.628 1211.628 1 3.03 0.11986 Non-SIgnificant Effect
Error 3197.737 399.7171 8
Total 4409.36499 1611.3455 9

ANOVA Assumptions

Attribute Tat Statistic Critical P-Value Declslon(0.01)
Variances Variance Ratio F 2.15865 23.15450 0.47497 Equal Variances
Distribution Shapiro-Wilk W 0.86762 0.09378 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artilal SoII/S 5 66.484 26.15 82.77 23.370
100 5 44.469 24.534 62.600 15.914

Graphics

I I
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CEnism vl.1.2revl
-51-

Apprva:__Analyst: Ir000-092-101-1
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CETIS Test Summary
Report Date:
Test Unk:

C1ETIS vi1 2revl

Page 1 of 3
15 May-06 1:35 PM

04-1720-8149/B154208p.A

-53-
Appoval.__

[Plant Chronic test CH2M Hill

Test No: 08-6132-1752 Test Type: Plant Chronic test Duration: 33d Ch
Start Date: 05 Apr-08 Protocol: ASTM E1963-02 (2002) Species: Poe sandbergkl
Ending Date: 08 May-06 Dil Water: Source:
Setup Date: 05 Apr-06 12:00 AM Brine:

Comments: repeat test BG1542-CM

Sample No: 15-5450-5055 Code: B1542-08 Client:
Sample Datt: 28 Nov-05 Material: Soil Project:
Receive Date: Source: Hanford
Sample Age: 128d Oh Station:

Comments: J1015. E289701

Comparison Summary

Analysis Endpoint NOEL LOEL ChV PMSD Method
05-8535-7141 % Germination 100 >100 N/A 22.99% Equal Variance t Two-Sample
04-4372-5688 AG Average Dry Wt. < 100 100 N/A 30.26% Equal Variance t Two-Sample
15-87884376 AG Average Height < 100 100 N/A 24.08% Equal Variance t Two-Sample
17-2158-6620 AG Average Wet W. <l100 100 N/A 30.69% Equal Variance t Two-Sample
12-9654-4472 Root Average Dry Wt. 100 >100 N/A 35.11% Equal Variance t Two-Sample
04-3460-2963 Root Average Length <100 100 N/A 24.97% Equal Variance t Two-Sample
07-8361-603 Root Average Wet Wt <100 100 N/A 37.46% Equal Variance t Two-Sample
12-8733-3681 Total Average Blomass Dry < 100 100 N/A 31.11% Equal Variance t Two-Sample
09-9644-3668 Total Average Blomass Wet <100 100 N/A 34.17% Equal Variance t Two-Sample

Analyst: F-'000-092-101-1



Page 2 of 3
Report Date: 15 May-06 1:35 PM

CETIS Test Summar Test Link: 04-1720-8149/Bl54208psA
% Germination Summary

Conc.% Control Type Reps Mean Minimum Maximum 5E SD CV
0 Artificial Soil/S 6 0.84000 0.60000 1.00000 0.09798 0.21909 26.08%
100 5 0.96000 0.80000 1.00000 0.04000 0.08944 9.32%

AG Average Dry Wt. Summary

Con-% ControlType Reps Moen Minimum Maxknum SE SD CV
0 Artificial SoIl/S 5 4.96040 2.056688 6.28333 0.75679 1.69222 34.11%
100 5 2.91350 2.31799 3.92000 0.28112 0.62860 21.58%

AG Awarge Height Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Artificial SoIl/S 5 18.947 15.2 27 2.2138 4.9498 26.13%
100 5 10.87 a 13.75 1.0526 2.3536 21.65%

AG Average Wet Wt. Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Artificial Soll/S 5 29.605 12.833 36.826 4.3456 9.717 32.82%
100 5 16.921 13.174 25.232 2.2337 4.9947 29.52%

Root Average Dry Wt. Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Artificial SoWS 5 1.61720 0.84667 206331 0.25857 0.57819 35.75%
100 5 1.46240 1.04600 2.04800 0.16241 0.36317 24.83%

Root Average Length Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Artificial Soil/S 5 21.227 13.333 29 2.546 5.693 26.82%
100 5 11.3 7.8 15.5 1.2806 2.8636 25.34%

Root Average Wet W. Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
o Arilflal SodS 5 3e.878 13.317 48.99 6.1616 13.778 37.36%
100 5 22.994 12.764 37.868 4.1506 9.281 40.36%

Total Average Biomass Dry W. Summary

ConG-% Control Type Reps Mean Minimum Maximum SE s0 CV
0 Artiicial SoLS 5 6.57761 2.70335 8.32688 1.00853 2.25514 34.29%
100 5 4.37590 3.36399 5.96599 0.44024 0.98441 22.50%

Total Average Blomass Wet Wt. Summary

Conc-% Control Type Reps Mean Minimua Maximum SE SD CV
0 Artifial SaI1S 5 66.484 26.150 82.77 10.452 23.370 35.15%
100 5 39.915 25.938 63.1 6.3258 14.145 35.44%

000-092-101-1 CETIS"v .1.2rawl Analyst: - Approval: -54-



CETIS Test Summary
Report Date:
Tet Link:

CETIBT v1.1.2revi

Page 3 of 3
15 May-06 1:35 PM

04-1720-8149/8154208psA

-55-
Approval:

% Germination Detail

Conc-% Control Type Rep i Rep 2 Rep 3 Rep 4 Rep 5
0 Artificial Soil/S 0.60000 1.00000 1.00000 0.60000 1.00000
100 1.00000 1.00000 1.00000 1.00000 0.80000

AG Average Dry W. Detali

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Arficial SoilI/S 2.05688 6.05200 5.26000 6.26333 5.17000
100 2.58401 2.31799 3.92000 2.84800 3.09750

AG Average Height Detail

Con-f% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep S
0 Artificial Soil/S 20.3333 16.8 15.2 27 15.4
100 10 8 12.8 9.8 13.75

AG Average Wet WL Detail

Cone-% Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
0 Artificial SodI/S 12.8333 36.8260 31.748 35.78 30.84
100 14.0380 13.174 25.2320 14.218 17.945

Root Average Dry Wt. Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Artificial SoIlS 0.64667 1.92800 1.52800 2.06331 1.92001
100 1.37800 1.04600 2.04600 1.38199 1.45999

Root Average Length Detail

Conc.-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Arliiat Sonl/S 13.3333 23.4 20 29 20.4

100 10.2 7.8 12.4 10.6 15.5

Root Average Wet Wt. Detail

Conc-% Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep S
0 Artificial SoI/S 13.3167 45.2540 36.3420 46.99 42.4B
100 21.4250 12.7640 37.868 19.062 23.8525

Total Average Womass Dry Wt. Detail

Conce-f Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 ArificIal Sail/S 2.70335 7.98000 6.78801 8.32666 7.09000
100 3.96201 3.36399 5.96599 4.03000 4.55751

Total Average Blonass Wet Wt. Detail

Con-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep s
0 Artificial Soli/S 26.1500 82.0800 60.0900 82.77 73.328
100 35.4640 25.938 63.1 33.278 41.7975

Analyst: T--000-92-101-1



Comparisons: Page 1 of 9
Report Date: 15 May-06 1:35 PM
Analysis: 05-8535-7141/B154208psACETIS Analysis Detail

Plant Chronic test CH2i Hill

Endpoint Analysis Type Sample Link Control link Date Analyzed Version

% Germination Comparison 04-1720-8149 04-1720-8149 15 May.06 1:35 PM CETiSv1.1.2

Method Adt H Dat Transform Zeta NOEL LOEL Toxic Units ChV PMSD

Equal Variance t Two-Sample C> T Angular (Cormcbed) 100 >100 1 N/A 22.99%

Group Comparisons

Control vs Cone-% Statistic Critical P-Value MSD Decision(O.OI)
ArtiiciaSol/Sed 100 -1.1138 1.85955 0.8512 0.22714 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF .F Statistic P-Value Decision(O.05)
Between 0.0462777 0.046278 1 1.24 0.29769 Non-Significant Effect
Error 0.2954103 0.037301 8
Total 0.344688 0.0835790 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decislon(0.01)

Variances Variance Ratio F 5.57779 23.15450 0.12462 Equal Variances

Dlstribulon Shapiro-Wit W 0.82019 0.02548 Normal Dislribution

Data Summary Original Data Transformed Data

Conc% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Arificial Soll/S 5 0.84000 0.60000 1.00000 0.21909 1.16160 0.88608 1.34528 0.25152
100 5 0.96000 0.80000 1.00000 0.08944 1.29766 1.10715 1.34528 0.10650

Graphics
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Approval:Analyst: &000-092-101-1



Comparisons: Page 2 of 9
Report Date: 15 May-08 1:35 PM
Analysis: 04-4372-588/B154208psACETIS Analysis Detail

Plant Chronic test CH2M Hill

Endpoint Analysis lype Sample Link Control Ink Date Analyzed Version

AG Average Dry Wt. Comparison 04-1720-8149 04-1720-8149 15May-06 1:35 PM CETISvI.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD

Equal Variance tTwo-Sample C>T Untransformed C100 100 N/A 30.26%

Group Comparisons

Control vs Conc-% Statistic Critical P.-Value MSD Declslon(0.05)
Artificial Soll/Sedi 100 2.53545 1.85955 0.0175 1.50124 Significant Effect

ANOVA Table

Source Sum of Squaret Mean Square DF F Statistic P-Value Decislon(0.05)

Between 10.47451 10.47451 1 6.43 0.03496 Significant Effect

Error 13.03506 1.629382 6
Total 23.5095825 12.103888 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Declsion(0.01)

Variances Variance Ratio F 7.24704 23.15450 0.08109 Equal Valences

Distribuion Shapiro-Wilk W 0.84825 0.05537 Normal Distibution

Data Summary Original Data Transformed Data

Cone.% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD

0 Arificial Soil/S 5 4.96040 2.05658 6.28333 1.6922
100 5 2.91350 2.31799 3.92000 0.62880

Graphics
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CETISI vl.1.2revl Analyst: Approval: -57-000-092-101-1



Comparisons: Page 3 of 9
Repoit Date: 15 May-06 1:35 PM
Analysis: 15-8788-43766154208psACETIS Analysis Detail

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Uink Control Link Dae Analyzed Version
AG Average Height Compadrson 04-17202149 04-1720-8149 15 May-06 1:35 PM CETISv.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance I Two-Sample C> T Unlansformed <100 100 N(A 24.06%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value M3D Decision(O.05)
Artificial Soli/SedI 100 3.29507 1.85955 0.0055 4.55801 Slgrificant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decision(.05)
Between 1610814 163.0814 1 10.86 0.01094 SignificantEffect
Error 120.1616 15.02019 8
Total 283.242912 178.10155 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decision(0.01)
Variances Variance Ratio F 4.42294 23.15450 0.17894 Equal Variances
Distribution Shapiro-Wilk W 0.89231 0.18001 Normal Distibution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artlflda SolS 5 18.947 15.2 27 4.9498
100 5 10.870 8 13.75 2.3536

Graphics
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CETIS Analysis Detail
Comparisons:
Report Date:
Analysis:

Page 4 of 9
15 May-06 1:35 PM

17-2158-6620/B1 54208psA

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Unk Date Analyzed Version
AG Average Wet Wt. Comparison 04-1720-8149 04-1720-8149 15 May-06 1:35 PM . CETISvI.1.2

Method Aft H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance ITwo-Sample C>T Untransformed <100 100 N/A 30.69%

Group Comparisons

Control vs Conc-% Statistic Cratkal P-Value MSD Decision(0.05)
Artificial SoWUSedl 100 2.59808 1.85955 0.0159 9.08585 Signlfilcant Effect

ANOVA Table

Source Sum of Square* Mean Square OF F Statistic P-Value DecisIon(0.05)
Between 4022389 402.2389 1 8.74 0.03181 Significant Effect
Error 477.4698 59.68373 8

Total 879.708771 461.92265 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Declion(.01)
Variances Variance Ratio F 3.78474 23.15450 0.22556 Equal Variances
Distribution Shapiro-Wilk W 0.88392 0.14468 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artificial SoiVS 5 29.605 12.833 36.826 9.717
100 5 16.921 13.174 25.232 4.9947

Graphics
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CETISUI v1.1.2revl
-59-

Approval:Analyst:000-092-101-1



Comparisons: Page 5 of 9
Report Date: 15 May-06 1:35 PM
Analysis: 12-9854-4472/B154208psACETIS Analysis Detail

[Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
Root Average Dry Wt Comparison 04-1720-8149 04-1720-1149 15 May-08 1:35 PM CETISvl.1.2

Method Alt N Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample CT Untrunsformed 100 >100 1 NIA 35.11%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decislon(O.05)
Artificial Soil/Sed 100 0.50697 1.85955 0.3129 0.56781 Non-Significant Effect

ANOVA Table
Source Sum of Squares Mean Square DF F Statistic P-Value Decision(O.05)
Between 0.0599097 0.05991 1 0.26 0.62585 Non-Significant Effect
Error 1.864785 0.233098 8
Total 1.92467780 0.2930057 9

ANOVA Assumptions

Attribute Test Statistic Critical P-value Decislon(0.01)
Variances Varianoe Ratio F 2.534t3 23.15450 0.38967 Equal Variances
DistIbulion Shapiro-Wit W 0.92278 0.38072 Normal Distribution

Data Summary OrIginS Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artificial Soll/S 5 1.61720 0.64667 2.06331 0.57819
100 5 1.46240 1.04600 2.04600 0.36317

Graphics
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Comparisons:
Report Date:
Analysis:CETIS Analysis Detail

Page 6 of 9
15 May-06 1:35 PM

04-3460-2963I,154208psA

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
Root Average Length Comparison 04-1720-8149 04-1720-8149 15 May-06 1:35 PM CETISvI.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance tTwomSanple C >T Untransformed <100 100 . N/A 24.97%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Dscison(0.0)
Artificial SoilSedl 100 3.48314 1.8555 0.0041 5.2995W Significant Effect

ANOVA Table

Source Sum of Squares Mean Square OF F Statistic P-Value Decision(.05)
Between 24&3468 245.3488 1 12.13 0.00828 Significant Effect
Error 162.4409 20.30511 8
Total 408.787659 266.85188 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decislon(O.01)
Vaiances Variance Ratio F 3.95247 23.15450 0.21170 Equal Variances
Distribution Shapro-Wilk W 0.96578 0.84922 Normal Distribuion

Data Summary Original Oat Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
a Artificial Soii/S 5 21.227 13.333 29 5.693
100 5 11.3 7.8 15.5 2.8636

Graphics
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CETIS'" v1.1.2revl Approval:__Analyst: &000-092-101-1



Comparisons: Page 7 of 9
Report Date: 15 May-06 1:35 PM
Analysis: 07-6351-6603/B1542089sACETIS Analysis Detail

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
Root Average Wet WI. Comparison 04-1720-8149 04-1720-8149 15May-081:35PM CETISvI.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units Chv PMSD
Equal Variance t Two-Sample C > T Untransformed '100 100 N/A 37.46%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSO DecisIon(O.05)
Artificial Scil/Sedi 100 1.86880 1.85955 0.0493 13.8149 Significant Effect

ANOVA Table

Souwa Sum of Squares Mean Square DF F Statistic P-Value Declslon(0.05)
Between 481.8888 481.8888 1 3.49 0.09859 Non-Significant Effect
Error 1103.85 137.9813 8
TOl 1585.73911 619.7006 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decision(0.01)
Variances Variance Ratio F 2.20379 23.15450 0.46291 Equal Variances
Distribution Shapiro-WHk W 0.94621 0.62394 Normal Distribution

Date Summary Original Data Transformed Data

Conc-'% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Arifcial Son/S 5 38.878 13.317 46.99 13.778
100 5 22.994 12.74 37.868 9.281
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Comparisons: Page a of 9
Report Date: 15 May-06 1:35 PM
Analysis: 124733-3681/B154208p.ACETIS Analysis Detail

Plant Chronic test CH2M Hill

Endpoint Analysts Type Sample Link Control Link Date Analyzed Version
Total Average Biomass Dry Wt. Comparison 04-1720-8149 04-1720-149 15 May-06 1:35 PM CETiSvI.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance tTwo-Sample C>T Untransformed <100 100 N/A 31.11%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decialon(0.05)
Artificial Soil/Sead 100 2.00077 1.85955 0.0402 2.04630 Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decislon(0.05)
Between 12.11875 12.11875 1 4.00 0.08042 Non-SIgnificant Effect
Envr 24.21888 3.02736 B
Total 36.3376379 15.146115 9

ANOVA Assumptions
Attribute Test Statistic Critical P-Value Declslon(0.01)
Variances Variance Ratio F 5.24797 23.15450 0.13730 Equal Variances
Distributon Shapro-Wilk W 0.86537 0.08825 Normal Distributlon

Data Summary Original Data Transformed Data

Conc-% Control Type Count Moa Minimum Maximum SD Mean Minimum Maximum SD
0 Artificial Soli/S 5 6.57761 2.70335 8.32666 2.25514
100 5 4.37590 3.36399 5.96599 0.98441.

Graphics.
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Comparisons: Page 9 of 9
Report Date: 15 May-06 1:35 PM
Analysis: 09-9644-366S/8154208pACETIS Analysis Detail

Plant Chronic test * CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
Total Average Blomass Wet Wt. Comparison 04-1720-8149 04-1720-8149 15 May-06 1:35 PM CETlSv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C> T Untransformed <100 100 N/A 34.17%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decision(0.05)
Artificial Soll/Sed 100 2.17471 1.8555 0.0307 22.7178 Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Docision(O.05)
Between 1764.66 1764.66 1 4.73 0.06137 Non-Sigilflcant Effect
Error 2985.025 373.1281 a
Total 4749,68494 2137.7879 9

ANOVA Asumptions

Attribute Test Statistic Critical P-Value Decsion(O.01)
Variances Variance Ratio F 2.72986 23.15450 0.35420 Equal Variances
Distribution Shapiro-Wilk W 0.92551 0.40519 Normal Distribution

Data Summery Original Data Transformed Data

Conc% ControlType Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Arilficial SoH/S 5 66.484 28.15 82.77 23.370
100 5 39.915 25.938 63.1 14.145

Graphics
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Page 1 of 3
Report Date: 15 May-06 1:51 PM
Test Link: 02-4923-3771/BG156601psCETIS Test Summary

CETISm" v.1.2revi
-66-

Approval:

Plant Chronic test CH2M Hill

Test No: 18-2151-9846 Test Type: Plant Chronic test Duration: 33d Ch
Start Date: 05 Apr-06 Protocol: ASTM E1963-02 (2002) Species: Poa sandbergil
Ending Date: 08 May-08 DII Water: Source:
Setup Date: 05 Apr-06 12:00 AM Brine:

Comments: B01566-01

Sample No: 07-8112-4502 Code: 81566-01 Client:
Sample'Date: 22 Mar-06 Material: Sol Project:
Receive Date: Source: Hanford
Sample Age: 14d Oh Station:

Comments: JI1JB8

Comparison Summary

Analysis Endpoint NOEL LOEL ChV PMSD Method
05-1554-1035 %GermInation 100 >100 N/A 27.93% Wilcoxon Rank Sum Two-Sample
00-9297-1693 AG Average Dry Wt 100 >100 N/A 28.98% Equal Variance t Two-Sample
01-4184-2571 AG Average Height < 100 100 N/A 26.44% Equal Variance t Two-Sample
06-0316-2632 AG Average Wet Wt. 100 >100 N/A 34.28% Equal Variance t Two-Sample
08-1965-4440 Root Average Dry Wt. 100 > 100 N/A 35.48% Equal Variance t Two-Sample
07-8046-6898 RootAverage Length <100 100 N/A 24.73% Equal Variance tTwo-Sample
13-3311-8140 Root Average Wet Wt. 100 > 100 N/A 40.92% Equal Variance t Two-Sample
19-0102-5163 Total Average Blomass Dry 100 >100 N/A 29.78% Equal Variance t Two-Sample
00-5708-4133 Total Average Biomass Wet 100 >100 N/A 30.99% Equal Vafrance t Two-Sample

Analyst -)000-092-101-1



CETIS Test Summary Report Date:
Test Link:

Page2 of 3
15 May-O 1:51 PM

02.4923-3771/BG158601pa

% Germination Summary

Cone-. Control Type Reps Mean Minimum Maximum BE SD CV
0 Ariicial Sol/S 5 0.84000 0.60000 1.00000 0.09798 0.21909 26.08%
100 5 0.92000 0.60000 1.00000 0.08000 0.17889 19.44%

AD Average Dry Wt. Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 ArlIfIcal SoaI/S 5 4.96040 2.05668 626333 0.75679 1.69222 34.11%
100 5 3.67425 3.27800 4.15801 0.15767 0.35255 9.60%

AG Average Height Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Arjfial SoUS 5 18.947 15.2 27 2.2136 4.9496 25.13%
100 5 12.853 9.6 18.667 1.535 3.4323 26.70%

AG Average Wet Wt. Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Artficial Soil/S 5 29.605 12.833 38.826 4.3456 9.717 32.82%
100 5 27.831 20.878 40.21 3.3027 7.385 26.54%

Root Average Dry Wt. Summary

Cone-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Artificial Soil/S 5 1.81720 0.64667 2.06331 0.25857 0.57819 35.75%
100 5 1.85146 1.53000 2.27400 0.16841 0.37657 20.34%

Root Average Length Summary

Cone-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Artcial Soll/S 5 21.227 13.333 29 2.546 5.693 26.82%
100 5 12.293 9.6 16.667 1.2196 2.7271 22.18%

Root Average Wet Wt. Summary

Cone-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Artificial SoIl/S 5 36.878 13.317 46.99 6.1616 13.778 37.36%
100 5 33.714 15.53 47.044 5.2816 11.810 35.03%

Total Average Blomass Dry WI. Summary

Cone-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Artillicial Soll/S 5 6.57761 2.70335 8.3266 1.00853 2.25514 34.29%
100 5 5.52573 4.81399 6.40199 0.30399 0.67973 12.30%

Total Average Biomass Wet WI. Summary

Cone-% ControlType Reps Mean Minimum Maximum SE SD CV
0 Artificial SoaWS 5 66A84 26.150 82.77 10.452 23.370 35.15%
100 5 61.545 51.844 71.45 3.6797 82281 13.37%

CETIS" vl.1.2revi
- -67-

Approval:Analyst: b000-092-101-1



CETIS Test Summary Report Date:
Test Link:

cETlSm vl.1.2evl A

Page 3 of 3
15 May-06 1:51 PM

02 -4 923-377 1/BG15ps

-68-
Approval:___

% Germination Detail

Cone-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Art|iclal Soll/S 0.60000 1.00000 1.00000 0.80000 1.00000
100 1.00000 0.60000 1.00000 1.00000 1.00000

AG Average Dry WL Detail

Conc-% Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
0 Artiti Soll/S 2.05668 6.05200 526000 6.26333 5.17000
100 3.79600 3.38332 4.15801 3.27800 3.75599
AG Average Height Detail

Conc-% Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
0 ArticlaIl Soll/S 20.3333 18.8 15.2 27 15.4
100 11.8 18.6667 12.6 9.6 11.6

AG Average Wet Wt. Detail

Cone-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Artifdotal Soil/S 12.8333 36.8260 31.748 35.78 30.84
100 24.405 40.21 25.64 20.8780 28.0200

Root Average Dry WL Detail

Cone-% Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
0 Artificial Soll/S 0.64667 1.92800 1.52800 2.06331 1.92001
100 2.27400 1.67334 2.24399 1.53599 1.53000

Root Average Length Detail

Cone-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Artifidal Sol/VS 13.3333 23A 20 29 20.4
100 9.8 16.6667 13 11.2 11

Root Average Wet WL DetaIl

Cono-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Artificial SOWS 13.3167 45.2540 38.3420 46.99 42.488
100 47.044 15.53 35.33 30.766 39.9000

Total Average Biomass Dry WL Detail

Cone-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Atlidal Sonl/S 2.70335 7.98000 6.78801 8.32668 7.09000
100 6.06999 5.05664 6.40199 4.81399 5.28801

Total Average Blomasa Wet WL Detail

Conc-% ControlType Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Artificial Soil/S 26.1500 82.0800 68.0900 62.77 7328
100 71 AS 55.74 60.97 51.644 67.92

Analyst &OOG-092-101-1



CETIS Analysis Detail
Comparisons: Page 1 of 9
Report Date: 15 May-06 1:51 PM
Analysis: 05-1554-1035/BGS6601p,

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
% Germination Comparison 02.4923-3771 02-4923-3771 15 May-08 1:51 PM CETISvI.1.2

Method Alt H Data Transform Zeta NOEL LWEL Toxic Units ChV PMSD
Wilcoxon RarkSumTwo-Sample C>T Rank 100 >100 1 N/A 27.93%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value Ties Declslon(.05)
Artificial Soll/Sedi 100 30 0.6548 3 Non-Signilcant Effect

ANOVA Table

Source Sum of Squares Mean Square OF F Statistic P-Valus Docision(O.05)
Between . 0.021087 0.021087 1 0.40 0.54474 Non-SignIficant Effect
Error 0.4217399 0.052717 a
Totl 0.442S2693 0.0738045 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decision(0.01)
Variances Variance Ratio F 1.50000 23.15450 0.70400 Equal Variances
Distribution Shapiro-Wilk W 0.75864 0.00455 Non-normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Typo Count Mean Minimum Majdmum SD Mean Minimun Maximum SD
0 AMIIcial Soli/S 5 0.84000 0.60000 1.00000 0.21909 5.00000 2.00000 7.00000 2.73861
100 5 0.92000 0.60000 1.00000 0.17889 6.00000 2.00000 7.00000 2.23507

Graphics
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CETIS Analysis Detail
Comparisons: Page 2 of 9
Report Date: 15 May-06 1:51 PM
Analysis: 00-9297-1693/BGI 56601 p

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
AG Average Dry Wt. Comparison 02-4923-3771 02-4923-3771 15May-051:51 PM CETISvI.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C> T Untransformed 100 >100 1 N/A 28.98%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decision(O.0)
Artfcial Soil/Sed 100 1.66375 1.8595 0.0574 1.4375 Non-Significant Effect

ANOVA Table
Source Sum of Squares Mean Square DF F Statistic P-Value Decision(0.05)
Benween 4.135365 4.135365 1 2.77 0.13473 Non-SignificantEffect
Error 11.95166 1.493957 8
Total 16.0870247 5.6293229 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decision(0.01)
Variances Varlance Ratio F 23.03905 23.15450 0.01009 Equal Variances
Distribution Shapro-Wilk W 0.80366 0.01606 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artlficl SolUS 5 4.96040 2.05668 6.26333 1.69222
100 5 3.67426 3.27800 4.15801 0.35255
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Comparisons: Page3of 9
Report Date: 15 May-06 1:51 PM
Analysis: 01-4184-2571/BG158OpsCETIS Analysis Detail

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
AG Average Height Comparlson 02-4923-3771 02-4923-3771 18 May-06 1:51 PM CETISvI.1.2

Method Aft H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance I Two-Sample C> T Untransformed <100 100 N/A 26.44%

Group Comparisons

Control vs Conc-% Statistic Critical P-value MSo Decision(O.05)
Artificial Soi/Sedl 100 2.26202 1.85955 0.0268 5.00918 Significant Effect

ANOVA Table

source Sum of Squares Mean Square DP F Statistic P-Value Decision(t.05)
Between 92.82178 92.82178 1 5.12 0.05355 Non-Significant Effect
Error 145.1271 18.14089 8
Total 237.948883 110.96287 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value DecIsion(0.01)
Variances Variance Ratio P 2.07971 23.15450 0.49566 Equal Variances
Distribution Shapro-Wilk W 0.84655 0.05284 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artlifical Soil/S 5 18.947 15.2 27 4.9498
100 5 12.853 9.6 18.667 3.4323

Graphics
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Comparisons:
Report Date:
Analysis:CETIS Analysis Detail

Page 4 of 9
15 May-06 1:51 PM

06-0316-26321BG156601ps

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
AG Average Wet Wi. Comparison 024923-3771 02-4923-3771 15 May-06 1:51 PM CETISvl.1.2

Method Alt H Dat Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C > T Untransformed 100 >100 1 NIA 34.28%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Docision(O.05)
Artificial Soil/Sedl 100 0.32514 1.85955 0.3767 10.1497 Non-SIgnificant Effect

ANOVA Table

Source Sum of Squares Mean Square DIF F Statistic P-Value Docision(O.05)
Between 7.873582 7.873582 1 0.11 0.75342 Non-SIgniftIcant Effect
Error 595.8298 74.47973 8
Total, 603.703416 82.352311 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decision(0.01)
Variances Variance Ratio F 1.73128 23.15450 0.60798 Equal Variances
Distribution Shapro-Wilk W 0.96823 0.87396 Normal Distribuion

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artifcial SoWS 5 29.605 12.833 36.826 9.717
100 5 27.831 20.878 40.21 7.385

Graphics
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Comparisons; Page 5 of 9
Report Date: 15 May-06 1:51 PM
Analysis* 08-1965-4440/BG156601psCETIS Analysis Detail

Plant Chronic test CH2M Hill

Endpoint Analysis Typo Sample Link Control link Date Analyzed Version
Root Average Dry Wt. Comparison - 02-4923-3771 02-4923-3771 15 May-06 1:51 PM CETISv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance I Two-Sample C> T Untmnsafnned 100 >100 1 N/A 35.48%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MaD Declsion(0.05)
Artificial SoW/Sed 100 -0.7592 1.85955 0.7652 0.57382 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value DeclsIon(0.05)
Between 0.1372013 0.137201 1 0.58 0.46952 Non-Significant Effect
Error 1.904404 0.238051 8
Total 2.04160514 0.3752518 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decision(0.01)
Variances Variance Ratio F 2.35752 23.15450 0.42657 Equal Variances
DisIributlon Shapiro-Wilk W 0.86708 0.09240 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SO Mean Minimum Maximum SD
0 Arificial Soil/S 5 1.61720 0.64667 2.06331 0.57819
100 5 1.85146 1.53000 2.27400 0.37657
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Comparisons: Page 6 of 9
Report Date: 15 May-06 1:51 PM
Analysis: 07-t048-6898/BG156501psCETIS Analysis Detail

IPlant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control irnk Dat. Analyzed Version
Root Average Length Compardson 02-4923-3771 02.4923-3771 15 May-08 1:51 PM CETISvI.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sampie C> T Untransformed '100 100 N/A 24.73%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Docialon(O.05)
Artificial SoiUSedi 100 3.16446 1.85955 0.0087 5.24954 Significant Effect

ANOVA Table

Source Sum of Squares Mean Square OF P StaftIc P-Value Declsion(.05)
Betwen 199.5111 199.5111 1 10.01 0.01331 Signilicant Effect
Error 159.3884 19.92356 8
Total 358.899551 219.43466 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decislon(O.01)
Variances Variance Ratio F 4.35804 23.15450 0.18299 Equal Variances
Dlstribution Shapiro-Wilk W 0.94982 0.66638 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minmum Maximum SD Mean Minimum Maximum SD
0 Arlifcial SouMS 5 21.227 13.333 29 5.693
100 5 12.293 9.6 16.687 2.7271

Graphics
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CETIS Analysis Detail
Comparisons: Page 7 of 9
Report Date: 15 May-06 1:51 PM
Analysis: 13-3311-8140/BGlS6601pe

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Unk Control Link Date Analyzed Vemlon
Root Average Wet Wt. Comparison 02-4923-3771 02-4923-3771 15 May-06 1:51 PM CETISvI.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PESO
Equal Variance t Two-Sample C> T Untmnsformed 100 >100 1 N/A 40.92%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value Ma0 Decision(O.05)
Artificial Soll/Sedl 100 0.38989 1.85955 0.3534 15.0911 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square OF F Statistic P-Value Decislon(O.05)
Between 25.0295 25.0295 1 0.15 0.70679 Non-Significant Effect
Error 1317.221 164.6527 8
Total 1342.25081 189.68216 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decision(O.01)
Variances Variance Ratio F 1.36097 23.15450 0.77245 Equal Variances
Distribution Shapiro-Wirk W 0.87175 0.10478 Normal Distribution

Data Summary Original Data 7tansformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artificial Soll/S 5 36.878 13.317 46.99 13.778
100 5 33.714 15.53 47.044 11.810
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CETIS Analysis Detail
Comparisons: Page 8 of 9
Report Date: 15 May-06 1:51 PM
Analysis: 19-0102-5163/BGI56601ps

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
Total Average iomanss Dry Wt. Comparison 02-4923-3771 02-4923-3771 15 May-06 1:51 PM CETISvI.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C> T Untransformed 100 >100 1 N/A 29.78%

Group Comparisons

Control vs Conc-% Statistic Critical P.Value MSD Decfalon(0.05)
Artificial Soll/Sedl 100 0.99861 1.85958 0.1736 1.95875 Non-Significant Effect

ANOVA Table

source Sum of Squares Mean Square OF F Statistic P-Value Decision(0.05)
Between 2.766133 2.766133 1 1.00 0.34723 Non-Significant Effect
Error 22.19074 2.773843 8
Total 24.9568751 5.5399754 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decision(O.01)
Variances Variance Ratio F 11.00706 23.15450 0.03931 Equal Variances
Distribution Shapiro-Wllk W 0.84038 0.04459 Normal Distribution

Data Summary Original Data Transformed Data
Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artificial SollS 5 6.57761 2.70335 8.32886 2.25514
100 5 5.52573 4.81399 6.40199 0.67973

Graphics
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0 Los --.0 -1.5 -1.0 -4.5 0.0 0.5 1.0 1.5 2.0

Cono% Rankft

Approval:_-76-000-092-101-1 Analyst: >~-CETIS '1.1.2revi



CETIS Analysis Detail
Comparisons: Page 9 of 9
Report Date: 15 May-06 1:51 PM
Analysis: 00-5708-4133/BG156601ps

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
Total Average Blomass Wet Wt. Comparison 02-4923-3771 02-4923-3771 15 May-06 1:51 PM CETiSvI.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C> T Untransformed 100 >100 1 N/A 30.99%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD DecisionAQ.05)
Artiflcla Soil/Sedi 100 0.44572 1.85955 0.3338 20.6046 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decision(0.05)
Between 80.97949 60.97949 1 0.20 0.66761 Non-Significant Effect
Error 2455.527 306.9409 8
Total 2516.50583 387.92041 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decfslon(O.01)
Variances Variance Ratio F 8.06740 23.15450 0.06761 Equal Varliances
Distribution Shapiro-Wlk W 0.83722 0.04087 Normal Dislribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artificial Soll/S 5 60.484 26.15 82.77 23.370
100 5 61.545 51.644 71.45 8.2281

Graphics
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0 100 -20 -L5 -1.0 -05 0.0 0.5 1A 1.3 2.0
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Analyst:- : Approval: - -000-092-101-1 CETISIM v1.1.2mvl
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Page 1 of 3
Report Date: 15 May-06 1:56 PM
Test Link: 05-4012-6287/BG155602psCETIS Test Summary

CETIS"m vl.1.2revl
-79-

Anayst qS,-... Appmval:_____

Plant Chronic test CH2M Hill

Test No: 12-275 359 Test Typw: Plant Chronic test Duilon: 33d oh
Start Date: 05 Apr-06 Protocol: ASTM E193-02 (2002) Species Po sandbergli
Ending Date: DO Moy-06 Dil Water: Source:
Setup Dar.: 05 Apr-08 12:00 AM Srlns:

Commaints: BG15WO-2

Sample No: 06-7557-8523 Code: 8156-M Client:

Sample Date: 27 Mar-06 Material: SolU Project:
Receive Dete: Source: Hanfkrd
Sample Age: 9d Oh Station:

Comments: JIIJB7

Comparison Summary

Analyst. Endpoint NOEL LOEL ChV PMSD Method
07-3049-9835 % Germination 100 > 100 N/A 20.95% Equal Variance t Two-Sample
01-6840-9449 AG Average Dry Wt C 100 100 WA 33.96% Equal Variance t Two-Sample
04-1817-3375 AG Average Helght < 100 100 N/A 23.91% Equal Variance t Two-Sample
05-1778-4905 AG Average Wet Wt. <100 100 N/A 3262% Equal Variance t Two-Sample
10-9034-6985 Root Average Dry Wt. 100 >100 N/A 39-19% Equal Varianca t Two-Sample
10-5846-0601 Root Average Length 'C 100 100 N/A 23.34% Equal Variance t Two-Sample
07-1319-0997 Root Average Wet WL 100 >100 N/A 41.70% Equal Variance t Two-Sample
06-9688-5993 Total Average omass Dry 100 > 100 N/A 34.99% Equal Variance t Two-Sample
10-6935-9311 Total Average Barmas Wet 100 >100 N/A 37.41% Equal Variance t Two-Sample

000-092-101-1



Page 2 of 3
Report Date: 15 May-06 1:56 PM
Test Link: 054012-6287/BG156602psCETIS Test Summary

CETIS" vI.1.2rvl
-80-

Appova:__

% Germination Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Arlilidal Soil/S 5 0.84000 0.60000 1.00000 0.09798 0.21909 26.00%
100 5 1.00000 1.00000 1.00000 0.00000 0.00000 0.00%
AG Average Dry Wt. Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Ar~ncal SollVS 5 4.96040 2.05668 5.26333 0.75679 1.69222 34.11%

100 5 3.06N59 1.35000 4.01200 0.49767 1.11283 36.25%

AG Average He Iht Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 ArlificlaI Soll/S 5 18.947 15.2 27 2.2136 4.9498 26.13%
100 5 10.74 7A 13 1.0167 2.2733 21.13%

A Average Wet Wt. Summary

Cone-%l Control Type Reps Mean Minimum Maximum SE SD CV
0 Artifcial Soil/S 5 29.605 12.833 36.821 4.3458 9.717 32.82%
100 5 18.574 8.65(00 24.688 2.8451 6.3618 34.25%

Root Average Dry Wt Summary

Conce- Control Type Reps Mean Minimum Maximum SE SD CV
0 Artifdal Soll/S 5 1.61720 0.64667 2.0331 0.2557 0.57819 35.75%
100 5 1.36680 0.65400 1.8840 0.22198 0.49637 36.32%

Root Average Length Summary

Cone-% Control Type Reps Mean Minimum Maximum SE SD CV
0 ArIfIidal SolUS 5 21.27 13.333 29 2.546 5.677 26.36%
100 5 12.12 9 13.2 0.7864 1.754 14.51%

Root Average Wet Wt. Summary

Cone-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Artifcial SOlS 5 30.878 13.317 4.99 6.1616 13.778 37.36%
100 5 28.494 10.788 41.768 5.5165 12.335 43.29%

Total Average Biomass Dry WI. Summary

Cone-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Art*Acal SciYS 5 8.57761 2.70335 8.32686 1.00853 2.25514 34.29%
100 5 4.43639 2.00400 5.82599 0.71725 1.60385 36.15%

Total Average Biomass Wet WI. Summary
Cone.% Control Type Reps Moan Minimum Maximum SE SD CV
0 Artificial Sol/S 5 68.484 26.150 82.77 10.452 23.370 35.15%
100 5 47.067 19.454 68.456 8.3444 18.659 39.64%

Analyst,01&-092-101-1



Page 3 of 3
Report Date: 15 May-06 1:56 PM
Test Link: 05-4012-8287/BG15 6602peCETIS Test Summary

CIETIS" vl.1.2ev A Approval:

% Germination Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Artdfidal Soil/S 0.60000 1.00000 1.00000 0.60000 1.00000
100 1.00000 1.00000 1.00000 1.00000 1.00000

AG Average Dry WL. Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Artifidal Soil/S 2.05868 6.05200 5.26000 6.26333 5.17000
100 3.94199 2.60798 1.35000 4.01200 3.43600

AG Average Height Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep S
0 Artlicial SolIUS 20.3333 16.8 15.2 27 15.4
100 13 9.8 7.4 12.6 11

AG Average Wet Wt. Detail

Conc-% Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
0 Aricial SOlI/S 12.8333 36.8260 31.748 35.78 30.84
100 22.464 16.158 8.66602 24.688 20.8920

Root Average Dry Wt. Detail

Cocc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Artfical Soil/S 0.64667 1.92800 1.52800 2.06331 1.92001
100 1.88400 1.09600 0.65400 1.71799 1A8201

Root Average Length Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Artificial SoIl/S 13.3333 23.4 20 29 20.4
100 13 12.6 9 13.2 12.8

Root Average Wet Wt. Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 ArtilIdal SoIl/S 13.3167 45.2540 36.3420 46.99 42.488
100 36.6960 21.8880 10.788 41.768 31.3280

Total Average Blomass Dry Wt. Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Artificial SoiL/S 2.70335 7.98000 8.78801 8.32668 7.09000
100 5.82599 3.70398 2.00400 5.73000 4.91799

Total Average Biomass Wet Wt. Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Artdal SoWS 26.1500 82.0800 8.L0900 82.77 73.328
100 59.16 38.046 19.4540 66A56 52.22

Anatyyl.: 21000-092-101-1



Comparisons: - Page 1 of 9
Report Date: 15 May-06 1:56 PM
Analysis: 07-3049-9835N8G158802psCETIS Analysis Detail

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Unk Date Analyzed Version
% Germination Comparison 05-4012-6287 05-4012-6287 15 May-06 1:55 PM CETISv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Varfance t Two-Sample C >T Angular (Consoled) 100 >100 1 N/A 20.96%

Group Comparisons

Control vs Cone-% Statistic Critical P-Value MSD Declsion(0.05)
Aricial SoilISed 100 -1.633 1.8595 0.9294 0.20917 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decison(D.05)
Between 0.084348 0.084348 1 2.67 0.14111 Non-Significant Effect
Error 0.2530439 0.031630 8
Total 0.337391D4 0.1159785 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Declsion(0.01)
Variances Modified Levene 4.80000 11.25862 0.05984 Equal Variances
Distribulon Shapiro-Wilk W 0.81415 0.02153 Normal Distribution

Data Summary Original Data Transformed Data

Cone-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artficial SollIS 5 0.84000 0.60000 1.00000 0.21909 1.16160 0.88608 1.34528 0.25152
100 5 1.00000 1.00000 1.00000 0.00000 1.34528 1.34528 1.34528 0.00020

Graphics
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Approval:_Analyst: -'000-092-101-1



CETIS Analysis Detail
Comparisons:
Report Date:
Analysis:

Page 2 of 9
15 May-06 1:56 PM

01-6840-9449/AG156802pe

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
AG Average Dry Wl. Comparison 05-4012-6287 05-4012-8287 15 May-06 1:55PM CETISv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C> T Untransformed <100 100 N/A 33.96%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSO Decluion(0.05)
Artificial Soli/Sedi 100 2.08754 1.85955 0.0351 1.68430 Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decislon(0.06)
Between 8.937865 8.937865 1 4.38 0.07029 Non-Significant Effect
Error 16.40803 2.051004 8
Total 25.3458948 10.988889 9

ANOVA Assumptions

Atbributo Test Statistic Critical P-Value Decislon(0.01)
Variances Variance Ratio F 2.31238 23.15450 0.43679 Equal Variances
DistArbutlon Shapiro-Wilk W 0.84486 0.05044 Normal Distrbution

Data Summary Originhl Dala Transformed Data
Conc-% Control Type Count Moan Minimum Maximum S0 Mean Minimum Maximum SD
0 Artificial Soil/S 5 4.95040 2.056M8 6.28333 1.69222
100 5 3.06959 1.35000 4.01200 1.11283

Graphics
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Comparisons: Page 3 of 9
Report Date: 15 May-06 1:56 PM
Analysis: 04-181 7-33 75/BG56602 psCETIS Analysis Detail

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
AG Average Height Comparison 05-4012-6287 05-4012-6287 iOMay-061:55PM CETISv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C > T Untransformed <100 100 N/A 23.91%

Group Comparisons

Control vs Conc-% statistic Critical P-Value MSD Decision(0,05)
Arflicial Soll/SedI 100 3.36079 1.85955 0.0050 4.52974 Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Docialon(0.05)
Between 167.5538 167.5538 1 11.29 0.00992 Significant Effect
Enor 118.6755 14.83444 8
Total 286.229324 182.38822 9

AN OVA Assumptions

Attribute Test Statistic Critical P-Value Decision(O.01)
Variances Variance Ratio F 4.74080 23.15450 0.16091 Equal Variances
Distribution Shapdro-WilkW 0.88876 0.16420 Nonal Distribution

Data Summary Original Dats Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Me Minimum Maximum SD
0 Alificial Sol/S 5 18.947 15.2 27 4.9498
100 5 10.760 7.4 13 2.2733

Graphics
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CETISu vl.1.2rev A Approval: - 84Analyst: 11W00..092-101-1



Comparisons: Page 4 of 9
Report Date: 15 May-06 1:56 PM
Analysis: 06-1778-4905/BG156602psCETIS Analysis Detail

Plant Chronic test CH2M HI

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
AG Average Wet Wt. Comparison 05-4012-6287 05-4012-6287 15 MAy-061:55PM CETISvI.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Valiance t Two-Sample C> T Untransformed <100 100 N/A 32.62%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Declsion(0.05)
Artificia Soil/Sedi 100 2.12393 1.85955 0.0332 9.65866 Significant Effect

ANOVA Table

Source Sun of Squares Mean Square DP F Statistic P-Value DscisIon(0.05)
Between 304.255 304.255 1 4.51 0.06642 Non-Significant Effect
Error 539.5712 87.4464 8
Total 843.828233 371.70141 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Doecision(0.01)

Vaincees Variance Ratio F 2.33292 2115450 0A3209 Equal Variances
Distribution Shapiro-Wik W 0.83430 0.03769 Normal Distribution

Data Summary Original Dale Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Arificial SoillS 5 29.605 12.833 36.826 9.717
100 5 18.574 8.6680 24.688 6.3618

Graphics
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Comparisons: Page 5 of 9
Report Date: 15 May-06 1:56 PM
Analysis: 10-9034-6985,6(1 56802psCETIS Analysis Detail

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Unk Date Analyzed Version
Root Average Dry Wt. Comparison 05-4012-6287 05-4012-6287 15May-06 1:55 PM CETiSv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C>T Uniransformed 100 >100 1 NIA 39.19%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MaD Decislon(0.05)
Artificial Soll/Sed! 100 0.73477 1.85965 0.2417 0.63371 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decision(O.05)
Between 0.1567499 0.15675 1 0.54 0.48346 Non-SIgnificant Effect
Error 2.322712 0.290339 8
Total 2.47946206 0.4470889 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Declsion(O.01)
Variances Variance Ratio F 1.35685 23.15450 0.77462 Equal Variances
Distributon Shapiro-Wilk W 0.87393 0.11105 Normal Distribution

Datb Summary . Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SO
0 ArtIfidal SollS 5 1.61720 0.64667 2.06331 0.57819
100 5 1.36680 0.65400 1.88400 0.49637

Graphics
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Approval:_____Analyst: 3000-092-101-1



Comparisons: Pages of 9
Report Date: 15 May-06 1:56 PM
Analysis: 10-5848-0601/BG156602psCETIS Analysis Detail

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
Root Average Length Comparison 05-4012-0287 05-4012-6287 15 May-06 1:5 PM CETlSvl.1.2

Method Alt H Data Transform zeta NOEL LOEL Toxic Units ChV PMSD
Equal Varance t Two-Sample C >T Untransformed <100 100 N/A 23.34%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Declsion(0.05)
Artificial Soll/Sed 100 3.41756 1.85955 0.0046 4.95507 Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decision(O.05)
Beteen 207.3214 207.3284 1 11.68 0.00912 Significant Effect
Error 142.0089 17.75111 8
Total 349.337341 225.07956 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Declslon(0.01)
Variances Variance Ratio F 10.48196 23.15450 0.04287 Equal Variances
Distibution Shapiro-Wilk W 0.92154 0.37254 Normal Diskibuan .

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 ArIfdal Sol/S 5 21.227 13.333 29 5.693
100 5 12.120 9 13.2 1.7584

Graphics
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CETIS Analysis Detail
Comparisons: Page 7 of 9
Report Date: 15 May-06 1:56 PM
Analysis: 07-1319-0997/BG15602ps

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample link Control Link Date Analyzed Version
Root Average Wet W. Comparison 054012-6287 05-4012-6287 15 May-06 1:56PM CETISv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variancet Two-Sample C>T Untranuformed 100 >100 1 N/A 41.70%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Declsion(.05)
Artificial Soll/Sedl 100 1.01382 1.85955 0.1702 15.379 Non-Signlficant Effect

ANOVA Table

Source Sum of Squares Mea Square OF F Statistic P-Value Decision(.05)
Between 175.7511 175.7511 1 1.03 0.34035 Non-SignIficant Effect
Err 1367.951 170.9939 8
Total 1543.70190 346.74405 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decision(O.01)
Variances Variance Ratio F 1.24753 23.15450 0.83546 Equal Variances
Distribullon Shaplro-Wlk W 0.87920 0.12775 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artificial SoilS 5 36.878 13.317 46.99 13.778
100 5 28.494 10.788 41.768 12.335

Graphics
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Comparisons: Page 8 of 9
Report Date: 15 May-06 1:56 PM
Analysis: 06-9888-5993IBG156802psCETIS Analysis Detail

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Data Analyzed Version
Total Average Blomass Dry Wt. Comparison 05-4012-6287 05-4012-6287 15 May-06 1:56 PM CETISvI.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD

Equal Variance t Two-Sample C> T Untransformed 100 >100 1 N/A 34.99%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decision(O.08)
Artificial SoWSedl 100 1.73017 1.85955 0.0609 2.30133 Non-SignifIcant Effect

ANOVA Table
Soume Sum of Squares Moan Square OF F Statistic P-Value Decision(.05)
Between 11.48197 11.46197 1 2.99 0.12185 Non-Significant Effect
Eror 30.6319 3.828987 8
Total 42.0938644 15.290956 9

ANOVA Assumptions
Attribute Test Statistic Critical P-Value Doecision(0.01)
Variances Variance Ratio F 1.97707 23.15450 0.52538 Equal Variances
Distribution Shapko-Wilk W 0.84141 0.04587 Normal Dislrlbution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artificial SolYS 5 6.57761 2.70335 8.32666 2.25514
100 5 4.43639 2.00400 5.82599 1.60385

Graphics
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Comparisons: Page 9 of 9
Report Date: 15 May-08 1:56 PM
Analysis: 10-6936.931 1BG156602psCETIS Analysis Detail

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
Total Average Biomass Wet Wt. Comparison 05-4012-6287 05-4012-6287 15 May-08 1:56 PM CETIvl.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C> T Untransformed 100 >100 1 N/A 37.41%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD DeclsIon(O.05)
Artificlal Sol/SeC 100 1.4518 1.85985 0.0923 24.8897 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decision(0.05)
Between 942.4918 942.4918 1 2.11 0.18452 Non-Signifiant Effect
Error 3577.302 447.1627 8
Total 4519.79327 1389.8544 9

AROVA Assumptions

Attribute Test Statistic Critical P-Value Declslon(0.01)
Variances Variance Ratio F 1.56883 23.15450 0.67328 Equal Variances
Dtbibulon Shapiro-WilkW 0.85602 0.06847 Normal Distribution

Da Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Articial SoilS 5 66.484 26.15 82177 23.370
100 5 47.067 19.454 66.456 18.659

Graphics
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CETIS Test Summary Report Date:
Test Link:

CETIS" v1.1.2revi

Page 1 of 3
15 May-06 2:01 PM

11-7211-83/BG156603ps

-92-
Analyst: Approval:

Plant Chronic test CH2M Hill

Test No: 06-9018-7681 Test Type: Plant Chmnic lest Duration: 33d Oh
Start Date: 05 Apr-06 Protocol: ASTM E1963-02 (2002) Species: Poa sandbergil
Ending Date: 08 May-06 Dil Water: Source:
Setup Date. 05 Apr-06 12:00 AM Brine.

Comments: BG1566-03

Sample No: 03-3130-8104 Code: B1566-03 Client:
Sample Date: 30 Mar-06 Material: Sol Project,
Receive Date: Source: Hanford
Sample Age: Gd Oh Station:

Comments: JIIJH5

Comparison Summary

Analysis Endpoint NOEL LOEL ChV PMSD Method
15-4902-9508 % GerminaSon 100 >100 NIA 41.99% Wilcoxon Rank Sum Two-Sample
03-4255-8269 AG Average Dry Wt. 100 > 100 WA 52.20% Equal Variance t Two-Sample
18-29994225 AG Average Height 100 > 100 N/A 142.17% Wilcoxon Rank Sum Two-Sample
14-3415-6893 AG Avrage Wet Wt. 100 > 100 N/A 44.73% Equal Variance t Two-Sample
09-0554-6174 Root Average Dry Wt. 100 > 100 N/A 72.74% Equal Vadiance t Two-Sample
15-4360-3201 RotAverfgeLength 100 >100 N/A 11143% WilcoxonRankSumTwo-Sample
07-7960-4753 Root Average Wet Wt 100 > 100 N/A 62.15% Equal Variance t Two-Sample
04-4976-7362 Total Average Biomass Dry 100 > 100 NIA 55.73% Equal Variance t Two-Sample
01-2756-4511 Total Average Blomass Wet 100 > 100 WA 54.13% Equal Variance t Two-Sample

000-092-101-1



CETIS Test Summary
Report Date:
Test Link:

CETISw v1.1.2revi

Page 2 of 3
15 May-06 2:01 PM

11.7211-8663/BG156603pS

-93-
Approval

% Germination Summary
Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Arlifcial Solf/S 5 0.84000 0.60000 1.00000 0.09798 0.21909 26.08%
100 5 0.84000 0.20000 1.00000 0.16000 0.35777 42.59%

AG Average Dry Wt. Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Artffical Soil/S 5 4.96040 2.05668 6.26333 0.75679 1.69222 34.11%
100 5 4.24840 2.12800 8.51001 1.16886 2.61365 61.52%

AG Average Height Summary
Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Artifidal SoNIS 5 18.947 15.2 27 2.2136 4.9498 26.13%
100 5 25.88 8.6 83 14.315 32.009 123.68

AG Average Wet Wt Summary
Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Arifidal Sol/S 5 29.605 12.833 36.826 4.3456 9.717 32.82%
100 5 23.626 11.160 43.06 5.6416 12.615 53.39%

Root Average Dry Wt. Summary
Cone-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Arlillcial Soll/S 5 1.61720 0.64657 2,06331 0.25857 0.57519 ,35-75%
10O 5 2.03640 0.94800 3.45001 0.57735 1.29098 63.40%

Root Average Length Summary
Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 ArIi Cial SoWIS 5 21.227 13.333 29 2.546 5.693 28.62%
100 5 23.2 1.2 73 12.485 27.918 120.34

Root Average Wet W Summary
Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Arincais SoilS 5 36.878 13.317 46.9 6.1616 13.778 37.36%
100 5 32.477 11.544 70.600 10.75 23571 73.50%

Total Average Blomass Dry Wt. Summary
Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Artificial SoKM/ 5 8.5776 2.7033 8.3267 1.0085 2.2551 34.29%
100 5 6.2848 3.0760 11.960 1.6937 3.7873 60.26%
Total Average Siomass Wet W1. Summary
Conv-% Control Type Reps Mean Minimum Maximum BE so CV
0 Artifcial SoWS 5 68.484 26.150 82.77 10.452 23.370 35.15%
100 5 56.103 22.704 113.66 16.289 36.423 64.92%

Analyst: 7r000-092-101-1



CETIS Test Summary
Page 3 of 3

Report Date: 15 May-06 2:01 PM
Test Link: 11-7211-8663BG156603ps

CETIS" v1.1.2revi
-94-

Approval:

% Germination Detail

Conc-% Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
0 ArifiCal Soil/S 0.60000 1.00000 1.00000 0.60000 1.00000
100 1.00000 1.00000 1.00000 0.20000 1.00000

AG Average Dry Wt. Detail

Conc-% Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
0 ArliciaI Soll/S 2.05868 6.05200 5.26000 6.28333 5.17000
100 3.26001 2.12800 4.90200 8.51001 2.44199

AG Average Height Detail

Conc-^ Contml Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Artificial Soll/S 20.3333 18.8 15.2 27 15.4
100 12.6 8.8 14.6 83 10.6

AG Average Wet Wt. Detail

Conc-% Control Type Rep i Rep 2 Rep 3 Rep 4 Rep 5
0 ArtIWal SoWlS 12.8333 36.8260 31.748 35.78 30.84
100 20.1080 11.1600 28.4260 43.06 15.3760

Root Average Dry Wt. Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep S
0 Artifiial Sol/S 0.64887 1.92800 1.52800 2.06331 1.92001
100 1.19199 0.94800 3.44401 3.45001 1.14800

Root Average Length Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Artildal Sol/S 13.3333 23.4 20 29 20.4
100 11.8 8.2 13.6 73 9.4

Root Average Wet Wt Detail

Conc-% Control Type Rep i Rep 2 Rep 3 Rep 4 Rep 3
0 ArtIllaI SoaWS 13.3167 452540 36.3420 46.99 42.488
100 21.1280 11.544 40.554 70.6000 18.56

Total Average Blomass Dry Wt. Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 ArUfIcial SollS 2.70335 7.98000 6.78001 8.3266 7.09000
100 4.45200 3.07600 8.34601 11.9600 3.58999

Total Average Blomass Wet W. Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Artifcial SoI/S 26.1500 82.0800 88.0900 82.77 73.328
100 41.2300 22.7040 68.96 113.66 33.936

Analyst, 2OO0-W92-101-1



Comparisons: Page 1 of 9
Report Date: 15 May-06 2:01 PM
Analysis: 15-4902-9508/BG15603psCETIS Analysis Detail

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
% Germination Comparison 11-7211-8863 11-7211-8683 15May-08 2:01 PM CETISvI.1.2

Method Alt H Data Translorm Zeta NOEL LOEL Toxic Units ChV PMSD
Wilcoxon Rank Sum Two-Sample C> T Rank 100 >100 I N/A 41.99%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value Ties Decision(0.05)
Artliicial Soil/Sed 100 29 0.5794 3 Non-Signifiant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decsilon(0.05)
Between 0.0001352 0.000135 1 0.00 0.97281 Non-Significant Effect
Error 0.8748686 0.109359 8
Total 0.87500388 0.1094938 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decialon(0.01)
Variances Variance Ratio F 2.45738 23.15450 0.40518 Equal Variances
Obsbibufon Shapiro-WIlk W 0.65938 0.00028 Non-normal Distribution

Data Summary Original Data Transformed Dat*
Conc-% ControlType Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artificial SoIRS 5 0.84000 0.60000 1.00000 0.21909 5.20000 2.50000 7.00000 2.46475
160 5 0.84000 0.20000 1.00000 0.35777 5.80000 1.00000 7.00000 2.68328
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Comparisons; Page 2 of 9
Report Date: 15 May-06 2-01 PM
Analysis: 03-4255-8269BG156603psCETIS Analysis Detail

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
AG Average Dry Wt. Comparison 11-7211-863 11-7211"663 15May-062:01 PM CETISvI.1.2

Method Alt H Data Transform Zela NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C> T Unkransformed 100 >100 1 N/A 52.20%

Group Comparisons

Control va Conc-% Statistic Critical P-Value MSD DeclsIon(0.05)
Aruificial Soil/Sadi 100 0.51132 1.8595 0.3115 2.58935 Non-Signifieant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Declsion(0.05)
Between 1.26735 1.26735 1 0.26 0.62294 Non-Slgnificant Effect
Error 38.7791 4.847388 8
Total 40.0464520 6.1147375 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value DecIslon(O.01)
Variances Variance Ratio F 2.38550 23.15450 0.42040 Equal Variances
Distribullon Shapkr-WIk W 0.94807 0.64572 Normal Disitbutfon

Data Summaiy Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Articial Soll/S 5 4.96040 2.05668 5.26333 1.69222
100 5 4.24840 2.12800 8.51001 2.61365
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Comparisons: Page 3 of 9
Repoit Date: 15 May-06 2:01 PM
Analysis: 16.2999.4225BG156603psCETIS Analysis Detail

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link ControlLink DateAnalyzed Version
AG Average Height Comparison 11-7211-8663 11-7211-8683 15May-062:01 PM CETISv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSO
Wiloiwn Rank Sum Two-Sample C> T Rank 100 >100 1 N/A 142.17%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value Ties Decision0.05)
ArtificialSolVSedi 100 20 0.0754 0 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square OF F Statistic P-Value Declsion0.05)
Between 120.1778 120.1778 1 0.23 0.64499 Non-Significant Effect
Error 4196.372 524.5464 8
Total 4316.54936 644.72423 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Declslon(0.01)
Variances Variance Rato F 41.81857 23.15450 0.00322 Unequal Variances
Distribution Shapiro-Wilk W 0.71129 0.00121 Non-normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Typi Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Armflfal Soil/S 5 18.947 15.2 27 4.9498 7.00000 5.00000 9.00000 1.58114
100 5 25.880 8.6 83 32.009 4.00000 1.00000 10.0000 3.53553
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Comparisons:
Report Date:
Analysis:CETIS Analysis Detail

Page 4 of 9
15 May-06 2:01 PM

14-3 4 l5-889 3 BG15f 0 3ps

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Unk Control Link Date Analyzed Version
AG Average Wet Wt. Comparison 11-7211-8883 11-7211-86.3 15 May-06 2:01 PM CETISv1.1.2

Method At H Data Tranaorm Zeta NOEL LOEL ToxicUnite ChV PMSD
Equal Variance I Two-Sample C>T Untransforned 100 >100 1 N/A 44.73%

Group Comparisons

Controt vs Conc-% Statistic Critical P-Value MSD Decision(O.05)

Artifcial Soll/Sed 100 0.83967 1.85965 0.2127 13.2423 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Dectslon(O.05)
Between 89.38481 89.38481 1 0.71 0.42548 Non-SIgnificant Effect
Error 1014.24 126.78 8
Total 1103.8245 216.16477 9

ANOVA Assumpflons

Attribute Test Statistic Critical P-Value Decilon(0.01)
Variances Variance Rato F 1.88545 2315450 0.62545 Equal Variances
Distribution Shapio-Wilk W 0.97199 0.90865 Normal Distribution

Data Summary Original Date Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artificial SolulS 5 29.605 12.833 36.828 9.717
100 5 23.826 11.160 43.06 12.615

Graphics
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CETIS Analysis Detail
Comparisons: Page 5 of 9
Report Date: 15 May-06 2:01 PM
Analysis: 09-0554-6174/BG156603ps

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
Root Average Dry Wt. Comparison 11-7211-8563 11-7211-8663 15 May-06 2:01 PM CETISv.1.2

Method AlI H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C>T Untransforned 100 >100 1 N/A 72.74%

Group Comparisons

Control vs Conc-% Statistic Critical P-Valu MSD Declsion(0.05)
Artilicial Soil/Sedl 100 -0.6627 1.85955 0.7369 1.17636 Non-Significant Effect

ANDgA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Declsion(0.05)
Between 0.4393268 0.439327 1 0.44 0.52617 Non-Significant Effect
Eror 8.003755 1.000469 8
Tolal 8.44308144 1.4397961 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decislon(0.01)
Variances Variance Ratio F 4.98547 23.15450 0.14882 Equal Variances
Olstribution Shapo-Wilk W 0.88496 0.14871 Normal Disribution

Data Summary Original Da Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 ArtIfidal Soil/S 5 1.61720 0.84667 2.L6331 0.57819
100 5 2.03640 0.94800 3.45001 t.29098

Graphics
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CETIS Analysis Detail
Comparisons: Page 6 of 9
Report Date: 15 May-06 2:01 PM
Analysis; 15360-3201/BG5O3ps

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
Root Average Length Comparison 11-7211-H63 11-7211-8663 15 May-062:01 PM CETISvI.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Wilcoxon Rank Sum Two-Sample C>T Rank 100 >100 1 NIA 111.63%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value Ties Decislon(0.05)
Artificia Soll/Sed 100 21 0.1111 0 Non-SIgnificant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Doeclalon(0.05)
Between 9.735111 9.735111 1 0.02 0.88076 Non-Significant Effect
Error 3247.241 405.9051 8
Total 3256.97608 415.64023 9

ANOVA Assumpions

Attribute Test Statistic Critical P-Value Decision(0.01)
Variances Variance Ratio F 24.04797 23.15450 0.00931 Unequal Variances
Distribution Shapiro-Wilk W 0.72521 0.00178 Non-normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Arlificial Soil/S 5 21.227 13.333 29 5.693 6.80000 4.00000 9.00000 1.92354
100 5 23.2 8.2 73 27.918 4.20000 1.00000 10.0000 3.56371
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Comparisons: Page 7 of 9
Report Date: 15 May-06 2:01 PM
Analysis: 07-7960-4753/BG156603psCETIS Analysis Detail

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
Rool Average Wet W. Comparison 11-7211-8663 11-7211-8683 15May-062:01 PM CETISv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD

Equal Variance t Two-Sample C >T Untransformed 100 >100 1 N/A 62.15%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decielon(O.05)
Artificial Soil/Sedi 100 0.35705 1.85955 0.3651 22.9207 Nan-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square OF P StatIstic P-Value Decison(0.05)
Between 48.42056 48.42056 1 0.13 0.73029 Non-Significant Effect
Error 3038.583 379.8229 8
Total 3087.00358 428.24343 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decilsion(0.01)
Variances Variance Ratio F 3.00179 23.15450 0.31225 Equal Variances
Distribution Shapiro-Wilk W 0.92487 0.39940 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mem Minimum Maximum SD
0 Artificial Soil/S 5 36.878 13.317 48.99 13.778
100 5 32.477 11.544 70.600 23.871

Graphics
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CETISTM vl.1.2revi Analyst ' - Approval:ODO-092-101-1



Comparisons: Page 8 of 9
Report Date: 15 May-06 2:01 PM
Analyisa 04-497B-7362iBG158603psCETIS Analysis Detail

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
Total Average Biomass Dry Wt. Comparison 11-7211-8663 11-7211-8663 15May-082:01 PM CETISvI.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance I Two-Sample C> T Untransformed 100 >100 1 N/A 55.73%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decislon(0.05)
Artificial SoiSedI 100 0.14854 1.8595 0A428 3.66564 Non-Signiffeant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decislon(0.05)
Between 0.2143312 0.214331 1 0.02 0.88560 Non-Significant Effect
Error 77.71687 9.714608 8
Total 77.9311967 9.9289394 9

ANOVA Assumptlons

Attribute Test Statistic Critical P-Value Decision(O.01)
Variances Variance Ratio F 2.82040 23.15450 0.33935 Equal Variances
Distribution Shapbo-Wilk W 0.94597 0.62111 Normal Distribution

Data Summary Original Data Transformed Data

Conc-%. Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artificial SolS 5 6.57761 2.70335 8.32666 2.25514
100 5 6.28480 3.07600 11.9800 3.78729
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Comparisons: Page 9 of 9
Report Date: 15 May-06 2:01 PM
Analysis: 01-2756-451 1/BG15E63psCETIS Analysis Detail

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
Total Average Blomass Wet WL Comparison 11-7211-863 11-7211-8663 15 May-08 2:01 PM CETISv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C>T Untransformed 100 >100 1 N/A 64.13%

Group Comparlsons

Control vs Couc-% Statistic Critical P-Value MSD Decislon(O.05)
Arilicial SollSedU 100 0.53638 1.85955 0.3032 35.989 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square OF F Statistic PValue Declsion(0.05)
Between 289.3819 269.3819 1 0.29 0.60630 Non-Significant Effect
Error 7491.238 935.4048 8
Total 7760.62021 1205.7867 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decision(0.01)
Variances Variance Ratio F 2.42893 23.15450 0.41109 Equal Variances
Disldbution Shapiro-Wilk W 0.94678 0.63084 Normal Distribution

Data Summuy Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maidmum SD Mean Minimum Maximum SD
0 ArtIficdal Soll/S 5 68.484 26.15 82.77 23.370
100 5 56.103 22.704 113.66 36A23
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CETIS Test Summary Report Date:
Test Link:

CETIS v.1.2revl

Page 1 of 3
15 May-06 2:09 PM

09-5382-7322MBG 15U04,

-105-
Approval:

Plant Chronic test CH2M Hill

Test No: 20-3747-5618 Test Type: Plant Chronic lest Duration: 33d Oh
Start Date: 05 Apr-06 Protocol: ASTM E1963-02 (2002) Species: Poe sandberli
Ending Date: 08 May-06 Dil Water: Source:
Setup Date: 05 Apr-06 12:00 AM Brine:

Comments: BG1566-04

Sample No: 11-8681-3426 Code: 8156604 Client:
Sample Date: 04 Apr-06 Material: Soll Project:
Receive Date: Source: Hanford
Sample Age: 24h Station:

Comments: J11"B

Comparison Summary

Analysis Endoint NOEL LOEL Chl PMSD Method
10-4296-6091 % Germination 100 > 100 N/A 20.96% Equal Variance t TwSample
08-5675-2370 AG Average Dry Wt. 100 > 100 N/A 39.71% Wilcoxon Rank Sum Two-Sample
18-8985-8305 AG Average Height < 100 100 N/A 24.83% Equal Variance t Two-Sample
09-3523-9846 AG Average Wet Wt. 100 > 100 NIA 37.50% Equal Variance t Two-Sample
11-76258043 Root Average Dry Wt. 100 >100 N/A 54.49% Equal Variance t Two-Sample
04-8151-0611 Root Average Length <100 100 N/A 24.22% Equal Variance t Two-Sample
09-2915-6004 Root Average Wet Wt. 100 >100 N/A 48.66% Equal Variance t Two-Sample
14-6818-4113 Total Average Blomass Dry 100 > 100 N/A 42.74% Equal Variance t Two-Sample
08"482-5495 Total Average Biomass Wet 100 > 100 N/A 43.45% Equal Variance t Two-Sample

000-092-101-1 Analyst: %...



Page 2 of 3
Report Date: 15 May-06 2:09 PM
Test Link: 09-5382-7322/B8158604psCETIS Test Summary

CETIS" vl.1.2revi
-106-

Approvl:_

% Genrination Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 ArIlficlal Soil/S 5 0.84000 0.60000 1.00000 0.09798 0.21909 26.08%
100 5 1.00000 1.00000 1.00000 0.00000 0.00000 0.00%

AG Average Dry Wt. Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Artiflcdal Soil/S 5 4.98040 2.05M6 6.26333 0.75679 1.69222 34.11%
100 5 3.95120 1.172M 5.57001 0.74109 1.65713 41.94%

AS Average Height Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Artificial SoLS 5 18.947 15.2 27 2.21358 4.9495 26.13%
100 5 12.96 9.2 16.2 1.2254 2.7401 21.14%

AG Average Wet W. Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Arliftkai SolVS 5 29.105 12.833 36.626 4.345 9.717 32.82%
100 5 24.881 10.352 34.758 4.0937 9.15M8 36.79%

Root Average Dry Wt. Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Artificlal Soll/S 5 1.61720 0.64887 2.06331 0.25857 0.57819 35.75%
100 5 1.61000 0.34401 2.82400 0.39717 0.81809 55.16%

Root Average Length Summary
Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Arlficial Soil/S 5 21.227 13.333 29 2.546 5.693 27.82%
100 5 11.16 7 13 1.0778 2.41 21.59%

Root Average Wet W Summary
Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 ArfificIal Sol/S 5 36.878 13.317 48.99 .1016 13.78 37.3%
100 5 30.844 4.5140 48.884 1.1268 185.60 53.84%

Total Average Blomass Dry WL. Summary
Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Artificial SolVS 5 8.57761 2.70335 8.3266M 1.00M5 2.25514 34.29%
100 5 5.58120 1.51602 6.39399 1.12835 2.51859 45.29%

Total Avenage BNomas Wot Mt. Summary
Canc-% Control Type Reps Momn Minimum Maximum SE so CV
0 ArdnaL Sol/S 5 66.484 26.150 82.77 10.452 23.370 35.15%
100 5 55.725 14.866 83.642 11.491 25.695 46.11%

Analyst: '&000-092-101-1



CETIS Test Summary Report Date:
Test Link:

CETIS" vl.1.2revl

Page 3 of 3
15 May-06 2:09 PM

09 -5382-7 32 2 BG156604ps

Analyst: & Approval:__107

% Germination Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Artifiial Soil/S 0.60000 1.00000 1.00000 0.60000 1.00000
100 1.00000 1.00000 1.00000 1.00000 1.00000

AG Average Dry Wt Detail

Conc-% Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
0 Artifidal Soil/S 2.05668 6.05200 5.26000 6.26333 5.174
100 4.14000 1.17200 4.69401 4.18001 5.57001

AG Average Height Detail

Conc-% Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 6
0 Artifidal Sol/S 20.3333 16.8 15.2 27 15.4
100 12.4 9.2 15 12 16.2

AG Average Wet Wt. Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Artidal SoilS 12.8333 36.8260 31.748 35.78 30.84
100 23.932 10.352 29.91 2.45 34.7580

Root Average Dry Wt. Detai -

Conc-% Control Type Rept Rep 2 Rep 3 Rep 4 Rep 5
0 Ardai Soil/S 0.4667 1.92800 1.52300 2.06331 1.92001
100 1.57800 0.34401 1.84399 1A55 2.82400

Root Average Length Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Arnldal SolvS 13.3333 23 20 29 20A
100 11 7 11.8 12.6 13

Root Averages Wet Wt. Detail

Conc-.% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0. Artifidial SoFUS 13.3167 45.2540 36.3420 46.99 42.488
100 32.718 4.51401 39.542 28,564 48.8840

Total Average Blomass Dry WL. Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep a
0 Artidcal SoJllS 2.70335 7.98000 6.78801 8.32668 7.09000
100 5.71799 1.51602 6.5V799 5.63999 8.39399
Total Average Blomass Wet Wt. Detail

Cone-% Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep a
0 Ardtidal Soil/S 26.1500 82.0800 68.0900 82.77 73.328
100 56.65 14.8660 69A520 54.018 83.6420

000-092-101-1



Comparisons:
Report Date:
Analysis:CETIS Analysis Detail

Page 1 of 9
15 May-06 2:09 PM

10-4296-8091/BG156804ps

Plant Chronic test CH2M Hill

Endpoint AnalysIs Type Sample LInk Control Link Date Analyzed Version
% Germination Comparison 09-5382-7322 09-5382-7322 15 May-06 2:08 PM CETISvI.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C' T Angular (Conected) 100 >100 1 N/A 20.96%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Declslon(0.05)
Arificial Soil/Sed 100 -1.633 1.85955 0.9294 0.20917 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square t F F Statistic P-Value Decision(0.05)
Between 0.04348 0.04348 1 2.67 0.14111 Non-Significant Effect
Error 0.2530439 0.03160 8
Total 0.33739194 0.1159785 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decision(D.01)
Vadiances Modied Levena 4.80000 11.25862 0.05984 Equal Variances
Distibution Shapiro-Wilk W 0.81415 0.02153 Normal Distribution

Data Summary Original Date Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Arufclal Soil/S 5 0.84000 0.60000 1.00000 0.21909 1.16160 0.88608 1.34528 0.25152
100 5 1.00000 1.00000 1.00000 0.00000 1.34528 1.34528 1.34528 0.00020

Graphics
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Appova:__Analyst: .3000-092-101-1



CETIS Analysis Detail
Comparisons: Page 2 of 9
Report Date: 15 May-06 2:09 PM
Analysis: 08.5675-2370/BG1 56604ps

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
AG Average Dry Wt. Comparleon 09-5382-7322 09-5382-7322 15 May-06 2:08 PM CETISv1.t.2

Method Aft H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Wilcoxon Rank Sum Two-Sample C> T Rank 100 >100 1 N/A 39.71%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value Ties Decision(O.05)
Ariloiai Sol/Sed 100 21 0.1111 0 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Declslon(0.05)
Between 2.546198 2.546196 1 0.91 0.36860 Non-Significant Effect
Effor 22.43875 2.804843 8
Total 24.9849429 5.3510389 9

ANOVAAssumptions

Attribute Test Statistic Critical P-Value Decision(0.01)
Variances Variance Ratio F 1.04281 23.15450 0.9e857 Equal Variances
Disiulbuffon Shapiro-Wilk W 0.78590 0.00977 Non-normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum S0
0 Artifcial Soil/S 5 4.96040 2.05668 6.26333 1.69222 6.80000 2.00000 10.0000 3.1144
100 5 3.95120 1.17200 5.57001 1.65713 4.20000 1.00000 8.00000 2.58844

Graphics
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CETISm v1.1.2rwl Analyst: a Approval:000-092-401-1



CETIS Analysis Detail
Comparisons:
Report Date:
Analysis:

Page 3 of 9
15 May-06 2:09 PM

18-8985-8305/BG156604ps

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
AG Average Height Comparisn 09-5382-7322 0-5382-7322 15 May-06 2:08 PM CETISv1.12

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C>T Untransformed <100 100 N/A 24.83%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Dedslon(O.05)
Arificial Soil/Sedl 100 2.36611 1.8595 0.0228 4.70498 SignIficant Effect

ANOVA Table

Source Sum of Squares Mean Square DP P Statistic P-Value DeclsIon(0.05)
Between 89.60044 89.60044 1 5.60 0.04552 Significant Effect
Error 128.0355 16.00444 8
Total 217.635994 105.60489 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Declsion(O.01)
Variances Variance Ratio P 3.28330 23.15450 0.27849 Equal Variances
Distributon Shapiro-Wlk W 0.89810 0.20879 Normal Disribution

Data Sumnmary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean MInimum Maximum SD
0 Ajltfidal SoliS 5 18.947 15.2 27 4.9498
100 5 12.960 9.2 16.2 2.7401

Graphics
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CETISm vI.1.2revw
-110-

Approval:OMM-02-01-1 Analyst: '6



Comparisons: Page 4 of 9
Report Date: 15 May-06 2:09 PM
Analysis: 09-3523-9846/BG156604psCETIS Analysis Detail

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
AG Average Wet Wt. Comparison 09-5382-7322 09-5382-7322 15May-062:08PM CETISv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD

Equal Variance t Two-Sample C> T Untransformed 100 >100 1 N/A 37.50%

Group Comparisons

Control vs Cono-% Statistic Critical P-Value MSD Declsion(0.05)
Arifcial Soli/Sedi 100 0.79139 1.85055 0.2258 11.1017 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square OF F Statistic P-Value Decfsion(0.08)
Between 55.80611 55.80611 1 0.63 0.45154 Non-SignifIcant Effect
Error 712.8447 89.10558 8
Total 768.650776 144.91169 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value DecIslon(0.01)
Variances Varlance Ratio F 1.12685 23.15450 0.91064 Equal Variances
Distributon Shapkvr-Wk W 0.84581 0.05178 Normal Distribullon

Data Summary Original Data Transformed Data

Cone-% Control Type Count Mean Minimum Maximum S Mean Minimum Maximum SD
0 Artlfcial Soll/S 5 29.605 12.833 36.826 9.717
100 5 24.881 10.352 34.758 9.1538

Graphics
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CETISm v1.1.2reai
-111-

Approval:___0004N2-101-1 Analyst: Z



Comparisons: Page 5 of 9
Report Date: 15 May-06 2:09 PM
Analyss: 11-7626-6043/8G1 56604psCETIS Analysis Detail

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
Root Average Dry Wt. Comparison 09-5382-7322 09-5382-7322 l5May-062:OSPM CETISV1.1.2

Method Alt H Data Transfomn Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance tTwo-Sample C> T Untransformed 100 >100 1 N/A 54.49%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decision(0.05)
Artificial SolidSedl 100 0.01519 1.85955 0.4941 0.88128 Non-Significant Effect

ANOVA Table

Source Sun of Squares Mean Square OF F Statistic P-Value Decision(0.05)
Between 0.0001296 0.00013 1 0.00 0.98825 Non-Significant Effect
Error 4.402009 0.561501 8
Total 4.49213825 0.5016306 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Duclsion(0.01)

Variances Variance Ratio F 2.35927 23.15450 0.42618 Equal Variances
Distribution Shapiro-Wilk W 0.93228 0.47069 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% ControlType Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artillcial Soll/S 5 1.61720 0.64667 2.06331 0.57819
100 5 1.61000 0.34401 2.82400 0.88809

Graphics

1. .
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a 0.5

0 to -.t o is -Lo 4s u 0.5 to Es to
coni salkas

CETls'" v1.1.2r A
-112-

Approval:_Analyst: 31000-092-101-1



Comparisons: Page 6 of 9
Report Date: 15 May-06 2:09 PM
Analysis: 04-8 l5l-.06ll/BG5B4,sCETIS Analysis Detail

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
Root Average Length Comparison 09-5382-7322 09-5382-7322 15 May-06 2:08 PM CETISvI.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C> T Untransfarmed <100 100 NIA 24.22%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Declslon(0.05)
Articial SollSedI 100 3.64112 1.85955 0.0033 5.14112 Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decision(0.05)
Between 253.3445 253.3445 1 13.26 0.00658 Significant Effect
Error 152.8729 19.10911 8
Total 406.217346 272.45356 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decislon(0.01)
Variances Variance Ratio F 5.58027 23.15450 0.12453 Equal Variances
Distribuion Shapim-WilkW 0.94563 0.61720 Normal Dislribuflon

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artificial Soil/S 5 21.227 13.333 29 5.693
100 5 11.160 7 13 2.41

Graphics
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CETIS'" vl.1.arevl
-113-

Analyst b- Approval:000-092-101-1



CETIS Analysis Detail
Comparisons: Page 7 of 9
Report Date: 15 May-06 2:09 PM
Analysis: 09-2915-6004/BG1 564ps

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Unk Date Analyzed Version
Root Average Wet Wt. Comparison 09-6382-7322 09-5382-7322 15 May-062:08 PM CETISv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C> T Untransformed 100 >100 1 WA 48.68%

Group Comparisons

Control vs Cone-% Statistic Critical P-Value MSD Decision(0.05)
Artificial SoillSedi 100 0.62527 1.85955 0.2746 17.9443 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square OF F Statistic P-Value Declsion(0.05)
Between 91.01494 91.01494 1 0.39 0.54921 Non-Signticant Effect
Error 1862.381 232.797 8
Total 1953.39592 323.81256 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Docision(0.01)
Variances Variance Ratio F 1.45274 23.15450 0.72627 Equal Variances
Distribution Shapn-Wilk W 0.86473 0.08873 Normal Distribution

Data Summary Orignal Data Transformed Data
Conc-% ControlType Count Mean Minimum Maximum SD Mean Minimum Maximum SO
0 Artifidal SoWS 5 36.878 13.317 46.99 13.778
100 5 30.844 4.5140 48.884 16.606

Graphics

I I0

0- ------------ - --------------II 1 I
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a i0 -. o -is -1.o - . 0 0.5 s 1.0 UL
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CETISM vi.1.2rmA .s Approval: - 114_OM0092-101-1 Analyst: Z



Comparisons: Page 8 of 9
Report Date: 15 May-06 2:09 PM
Analysis: 14-6818-4113/BG15660 4psCETIS Analysis Detail

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sanple Unk Control Link Date Analyzed Version
Total Average Blomass Dry W. Comparlson 09-382-7322 0-5382-7322 15 May-06 2:08 PM CETISv1.1.2

Method Alt H Data Transform Zete NOEL LOEL Toxic Units ChV PMSD

Equal Variance t Two-Sample C > T Untmnsformed 100 >100 1 N/A 42.74%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decision(0.05)
Artificial SolSedi 100 0.67228 1.85955 0.2602 2.81142 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decision(0.05)
Between 2.58272 2.58272 1 0.45 0.52034 Non-SignifIcant Effect
Error 45.71575 5.714488 8
Total 48.2984681 8.2971888 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decislon(0.01)
Variances Variance Ratio F 1.24729 23.15450 0.83561 Equal Variances
Dishtbution Shapko-Wilk W 0.83879 0.04267 Normal Distibution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artificial SoilyS 5 6.57761 2.70335 8.3268B 2.25514
100 5 5.56120 1.51602 8.39399 2.51859

Graphics

2. 3.0
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CETISM vI.1.2vml
-115-

Analyst: 3- Approval:_0"002-101-1



Comparisons: Page 9 of 9
Report Date: 15 May-08 2:09 PM
Analysist 08-0482-5,195BG1560psCETIS Analysis Detail

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Unk Date Analyzed Version
Total Average Biomass Wet Wt. Comparison 09-5382-7322 09-5382-7322 15 May-06 2:09PM CETiSvl.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C> T Untfnsformed 100 >100 1 N/A 43.45%

Group Comparisons
Control vs Conc-% Statistic Critical P-Value MSD Decision(0.05)
Ariflcial Sowt(Sedl 100 0.6926 1.85955 02541 28.8851 Non-SIgnifcant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decislon(0.05)
Between 289.3578 289.3578 1 0A 0.50816 Non-SIgnificant Effect
Error 4825.742 603.2178 8
Total 5115.09998 892.57556 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decdslon(O.01)
Variances Variance Ratio F 1.2088 23.15450 0.85859 Equal Variances
Distribution Shapiro-WIlk W 0.83758 0.04125 Normal Distlrbution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artificlal Soll/S 5 66.484 26.15 82.77 23.370
100 5 55.725 14.866 83.842 25.695

Graphics
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Analyst: Approval:000-092-101-1
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Page 1 of 3
Report Date: 15 May-06 2:15 PM
Test Link: 02-6435-3225/BG1 566O5p3CETIS Test Summary

CETIS" v1.1.2rev Analyst:LJ... Approval:______

Plant Chronic test CH2M Hill

Test No: 10-9161-4520 Test Type: Plant Chronic least Duration: 33d Oh
Start Date: 05 Apr-06 Protocol: ASTME193-02(2002) Species: Poa sandbergi
Ending Date: 08 May-06 Oil Water: Source:
Setup Date: 05 Apr-06 12:00 AM Brine:

Comments: BG156-05

Sample No: 14-5469-5117 Code: 51586-05 Client:
Sample Date: 04 Apr-06 Material: Sol] Project:
Receive Date: Source: Hanford
Sample Age: 24h Station:

Comments: J1IJH4

Comparison Summary

Analysis Endpoint NOEL LOEL ChV PMSD Method
10-2614-5013 % Germination 100 > 100 N/A 27.93% Wlicoxon Rank Sum Two-Sample
06-9816-5069 AG Average Dry Wt. 100 > 100 N/A 33.30% Equal Vaulance t Two-Sample
12-7858-0968 AG Average Height 100 > 100 N/A 27.13% Equal Variance t Two-Sample
12-4163-3516 AG Average Wet WL 100 >100 N/A 32.37% Equal Variance t Two-Sample
11-7585-1124 Root Average Dry Wt. 100 > 100 N/A 35.68% Equal Variance t Two-Sample
06-2382-5640 Root Average Length 100 >100 N/A 31.77% Equal Variance t Two-Sample
03-8355-0816 Root Average Wet Wt. 100 > 100 N/A 36.45% Equal Variance t Two-Sample
09-4776-1406 Total Average Biomass Dry 100 > 100 N/A 33.47% Equal Variance I Two-Sample
05-5096-3625 Total Average Biomass Wet 100 >100 N/A 34.13% Equal Variance t Two-Sample

ODD-092-1 01-1



CETIS Test Summary Report Date:
Test Link:

CETISS v1.1.2rwA

Page 2 of 3
15 May-06 2:15 PM

02-6435-3225/BG1 56605ps

Approval:

% Germination Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Arilicial Soill/S 5 0.84000 0.60000 1.00000 0.09798 0.21909 26.08%
100 5 0.92000 0.80000 1.00000 0.08000 0.17889 19.44%

AG Average Dry Wt. Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Auitifcial SoIlI/S 5 4.98040 2.05688 6.26333 0.75679 1.69222 34.11%
100 5 3.76653 2.32200 4.96667 0.46535 1.04056 27.63%

AG Average Height Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Artificial Soil/S 5 18.947 15.2 27 2.2136 4.9498 26.13%
100 5 14.6 12.2 21 1.6553 3.7014 25.35%

AG Average Wet Wt Summary
Conc-% Control Type Reps Mean Minimum Maximum SE so CV
0 Artificial SoIlUS 5 29.605 12.833 38.828 4.3456 9.717 32.82%
100 5 23.145 14.014 29.797 2.7717 .1977 28.78%

Root Average Dry Wt. Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Artfdcal SoIVlS 5 1.61720 0.64667 2.06331 0.25857 0.57819 35.75%
100 5 1.65493 1.05601 2.03398 0.17121 0.30285 23.13%

Root Average Length Summary
Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Arnfilal SoaIS 5 21.227 13.333 29 2.146 5.693 26.82%
100 5 16.667 10.8 26.333 2.5826 5.7748 34.65%

Root Average Wet W r Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 AjIffidal SoIaS 5 36.878 13.317 4.99 6.1816 13.778 37.36%
100 5 31.738 20.338 41.842 3.7204 8A532 26.63%
Total Average Biomass Dry Wt. Summary
ConM-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Artificial SolWS 5 6.57761 2.70335 8.32866 1.00853 2.25514 34.29%
100 5 5.42147 3.37800 6.75334 0.62011 1.38660 25.58%
Total Average Biomass Wet Wt. Summary
Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Arificial SoWS 5 66.484 28.150 82.77 10.452 23.370 35.15%
10o 5 54.883 34.352 66.816 6.2951 14.076 25.65%

Analyst 3000-092-101-1



CETIS Test Summary
Page 3 of 3

Report Date: 15 May-06 2:15 PM
Test Link: 02-6435-3225/0BG156605ps

% Germination Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep4 Rep5
0 ArtSifdal Soil/S 0.60088 6.05200 1.0M0 0.60000 1.00000
100 1.00000 1.00000 1.00000 1.00000 0.60000

AG Average Dry Wt Detail

Conc-% Control Tpe Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Artificial Soil/S 2.05668 6.05200 5.26000 6.26333 5.17000
100 2.32200 .800 3.19401 4.4199 4.96667

AG Average HeI t Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Arificial Soil/S 20.3333 16.8 15.2 27 15.4
100 12.2 12.8 2.4 14.6 21

AS Average Wet WL. Detail

Cone-% Control Typo Rep i Rep 2 Rep 3 Rep 4 Rep 5
0 Arlidal Sol/S 12.8333 38.1280 31.748 35.78 30.24
100 14.0140 24.974 20.118 2.2 29.7967

Root Average Dry WLt Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Artficial Soill/S 0.6467 1.92800 1.5280 2.06331 1.41
100 1.05601 1.876I 1.52201 2.03398 1.786

Root Average Length Detail

Conc-% Control Type Rep i Rep 2 Rep 3 Rep 4 Rep 5
0 Artindal Soi/S 13.3333 23.4 20 29 20.4
100 10.8 15.4 14.8 1 26.3333

Root Average Wet Wt. DetaOl

Conc- Control Type Rep I Rap 2 Rep 3 Rep 4 Rep 5
0 Arlificial Soll/S 13.3167 45.2540 36.3420 48.99 42.488
100 20.3380 41.8420 26.10 4.1414 36.0733

Total Average Biomass Dry Wt. Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Ardlicial Soil/S 2.70335 7.98000 0.78801 8.32N6 7T09000
100 3.371100 5.78400 4.7183 &.47598 6.75334

Total Average Biomass Wet WL. Detail

Cone-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
o Artifidal SoIl/S 26.1500 82.0800 68.0900 82.77 73.328
100 34.352 66.816 46.4400 60.936 65.87

CETIS' vl.1.2revl -120-Approval:______Analyst 3ODD-D92-1 01-1



Comparisons: Page 1 of 9
Report Date: 15 May-06 2:15 PM
Analysis: 10-2614 -5013/BGI508605psCETIS Analysis Detail

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Unk Control Unk Date Analyzed Version
% Germination Comparison 024435-3225 02-6435-3225 15 May-06 2:15 PM CETISvI.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD

WIlcaxon Rank Sum Two-Sample C >T Rank 100 >100 1 N/A 27.93%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value Ties Oecision(0.05)
Artificial Soil/Sedi 100 30 0.6548 3 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square OF F Statistic P-Value Declslon(0.05)
Between 0.021087 0.021087 1 0.40 0.54474 Non-Significant Effect
Ernor 0.4217399 0.052717 8
Total 0.44282893 0.0731045 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Doclsion(0.01)
Variances Variance Ratio F 1.50000 23.15450 0.70400 Equal Variances
Distribution Shapiro-Wilk W 0.75884 0.00455 Non-normal Distribution

Data Summary Original Data Transformed Daft

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximu- SD
0 Artificial SoiL'S 5 0.84000 0.60000 1.00000 0.21909 5.00000 2.00000 7.00000 2.73861
100 5 0.92000 0.60000 1.00000 0.17889 6.00000 2.00000 7.00000 2.23807

Graphics
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-121-
Apprmvl:___CETISm vi.1.2revi Analyst: 5r-000-092-101-1



CETIS Analysis Detail
Comparisons:
Report Date:
Analysis:

Page 2 of 9
15 May-06 2:15 PM

06-981l-5069/BG156605ps

Plant Chronic test CH2M Hill

Endpoint Analyals Type Sample Link Control Link Date Analyzed Version
AG Average Dry Wt. Compaison 02-8435-3225 02-8435-3225 15 May-06 2:15 PM CETISvI..2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Valance I Two-Sample C> T Unirnsformad 100 >100 1 N/A 33.30%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decislon(O.05)
Artificial Sol/Sedi 100 1.34382 1.85956 0.1079 1.65205 Non-Significant Effect

ANOVATable

Source Sum of Squares Mean Square OF F Statistic P-Valu DecIalon(0.05)
Between 3.563297 3.563297 1 1.81 0.21587 Non-SgnificanI Effect
Error 15.76555 1.973194 a
Total 19.3485472 5.5364908 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decislon(0.01)
Variances Variance Ralo F 2.64472 23.15450 0.36905 Equal Variances
Distribution Shapiro-Wilt W 0.87162 0.10441 Normal Disfibution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maxlmum SD Mean Minimum Maximum SD
0 Arfficlal SoIL/S 5 4.96040 2.0568 626333 1.69222
100 5 3.76853 2.32200 4.9687 1.04056

Graphics

C~C
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Coc-% ankls

CETIS-" v1.1.2rev!
-122-

Approval:Analyst:000-02-101-1



Comparisons: Page 3 of 9
Report Date: 15 May-06 2:15 PM
Analysis: 12-7856-09689BG156605p&CETIS Analysis Detail

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
AG Average Height Comparison 02-8435-3225 02-6435-3225 15 May-06 2:15 PM CETISv1.1.2

Method Alt H Data Transform Zeta -NOEL LOEL Toxic Units ChV PMSD
Equal Vadiance t Two-Sample C> T Untransformed 100 >100 1 N/A 27.13%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decision(O.05)
Artifcil Soil/Sed 100 1.57255 1.8595 0.0772 5.13995 Non-Significant Effect

ANOVA Table

Source Stan of Squa m Mom Square DF F Statistic P-Value DecisIon(0.05)
Between 47.23378 47.23378 1 2.47 0.15447 Non-Significant Effect
Error 152.803 1 09.103 04 8
Total 200.037334 6a334221 9

ANOVA Assumptions

Attribute Test statistic critical P-Value D Mcislon(.01)
Variances Variance Ratio F 1.78=3 23.15450 0.58719 Equal Vardances
Distibution Shapkm-WllkW 0.81162 0.02017 Normal DIstribullon

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maxdmurn SD Mean Minimum Maximum SD
0 Artificial SoWIJS 5 18.947 15.2 27 4.9498
100 5 14.6 12.2 21 3.7014

Graphics
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CETISN vt..2revl Analyst: Approval:___123-000-092-101-1



Comparisons:
Report Date:
Analysis:CETIS Analysis Detail

Page 4 of 9
15 May-06 2:15 PM

12-4163-3516/BG1 56005ps

Plant Chronic test CHI2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
AG Average Wet Wt. Comparison 02-6435-3225 02-6435-3225 15 May-06 2:15 PM CETISv1.1.2

Method Alt N Date Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance I Two-Sample C> T Untransformed 100 >100 1 N/A 32.37%

Group Comparison

Control vs Conc-% Statistic Critical P-Value MSD Deoislon(0.05)
Artificial SolI/Sedi 100 1.25344 1.85955 0.1227 9.58459 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decislon(0.05)
Bowman 104.3463 104.3463 1 1.57 0.24544 Non-Significant Effect
Enor 531.327B 65.41598 8
Total 63674072 170.76M3 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Declslon(.01)
Variances Variance Ratio F 2.45808 23.15450 0.40501 Equal Variances
Distribulon Shapiro-Wlk W 0.84922 0.05686 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maxmum SD Mean Minimum Maximum SD
0 ArIicial Soil/S 5 29.605 12.833 36.826 9.717
100 5 23.145 14.014 29.797 6.1977

Graphics
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CE TIs" v1.1.2revi
-124-

Apprwal:_____Analyst: 6000-092-101--1



Comparisons: Page 5 of 9
Report Date: 15 May-06 2:15 PM
Analysis: 11-7585-1124/BG158605peCETIS Analysis Detail

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
Root Average Dry Wt. Comparison 02-6435-3225 02-8435-3225 15 May-06 2:15 PM CETISvI.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C > T Untranstormed 100 >100 1 N/A 35.6a%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD DecisIon(C.05)
Arlicial SBl/Sodl 100 0.1217 1.85955 0.54e9 0.57668 Non-Significant Effect

ANOVA Table

Source Sum of Square* Mean Square DF P Static P-Value Declslon(0.05)
Between 0.0035600 0.0035W 1 0.01 0.90815 Non-Significant Effect
Error 1.923489 0.240430 8
Total 1.92704911 02439961 9

ANOVA Assumptions

Attribute Test Statistic Criticel P-Value Declsion(0M)
Variances . Variance Ratio.F 2.28077 23.15450 0.44417 Equal Variances
Distribution Shapiro-Wilk W 0.85352 0.06397 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minarm Maximum SD Mean Minimum Maximum SD
0 Arififcal So/S 5 1.61720 0.467 2.08331 0.57819
100 5 1.85493 1.05601 2.03398 0.38285

Graphics

zooL O -------- - -- ------s --------i

CI l-itikit
0.o

M

zo .LO .L5 -1.0 -0 U 0.5 10Ira U i

belaI

CETISm v1.1.2revi
-125-

Approval:_____Analyst:000-092-101-1



Comparisons: Page 6 of 9
Report Date: 15 May-06 2:15 PM
Analysis: 06-2382-5640/BGI 5605psCETIS Analysis Detail

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Unk Date Analyzed Version
Root Average Length Comparison 02-6435-3225 02-6435-3225 15May-062:15PM CETISvI.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance I Two-Sample C> T Untransformed 100 >100 1 N/A 31.77%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Declsion(0.05)
Artificial Soil/Sad 100 1.2574 1.85955 0.1220 6.74373 Non-Signficant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Declsion(0.05)
Between 51.964 51.984 1 1.58 0.24407 Non-Significant Effect
Error 203.0364 32.87955 8
Total 315.020439 84.863556 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Declsion(0.01)
Variances Variance Ratio F 1.02896 23.15450 0.97859 Equal Variances
Distribution ShapIro-Wok W 0.91541 0.32023 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artildial Soll/S 5 21.227 13.333 29 5.693
100 5 16.667 10.8 28.333 5.7748

Graphics
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CETIS" v1.1.2revi Analyst: Zr- Approval:000-092-101-1



Comparisons: Page 7 of 9
Report Date: 15 May-06 2:15 PM
Analysis: 03-8355-0816/BG15605psCETIS Analysis Detail

Plant Chronic test CH2M Hill

Endpoint . alysis Type Sample Link Control Unk Date Analyzed Version
Root Average Wet Wt. promparson 02-8435-3225 02-6435-3225 1SMay-062:15PM CETISv1.1,2

Method Aft H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Vadance t Two-Sample C>T Unranslbrmed 100 >100 1 N/A 36.45%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Detlsion(0.05)
ArUfcial Soll/Sedl 100 0.71108 1.85955 0.2486 13.4424 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DP F Statistic P-Value Dsclslon(D.05)
Between 66.05597 66.05597 1 0.51 0.49724 Non-Signiflcant Effect
Error 1045.13 130.6412 8
Total 1111.18549 198.69716 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decislon(0.01)
Variances Variance Ratio F 2.65655 23.15450 0.36894 Equal Variances
Dislibuion Shapro-Wilk W 0.87165 0.10448 Normal Distibution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Arificial Sol/S 5 36.878 13.317 46.99 13.778
100 5 31.738 20.338 41.842 8.4532

Graphics
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CETIS' vl.1.2revl Anlyst ' Approval:__27000-092-101-1



CETIS Analysis Detail
Comparisons: Page 8 of 9
Report Date: 15 May-08 2:15 PM
Analysis: 09-4776-1406/BGI 5SSO5ps

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Unk Dat. Analyzed Version
Totat Average Blomass Dry Wt. Comparison 02-6435-3225 02-643-3225 15May-062:15PM CETISvI.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C> T Untransformed 100 >100 1 N/A 33.47%

Group Comparisons

Control vs Conc-% Statistic Critical P-Vahue MSD Decislon(0.05)
Artificlal SoN/Sed 100 0.97653 1.85M5 0.1787 2.20155 Non-SIgniflnt Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Declilon(.05)
Between 3.341636 3.341636 1 0.95 0.35740 Non-Significnt Effect
Error 28.03329 3.504161 8
Total 31.3749232 6.6457971 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Declsion(0.01)
Varianoes Variance Ratio F 2.64510 23.15450 0.36899 Equal Variances
Distributlon Shapiro-WIk W 0.85882 0.07350 Normal Distibution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artcial Soil/S 5 6.57761 2.70335 8.32666 2.25514
100 5 5.42147 3.37800 6.75334 1.38660

Graphics
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Approval:_____Analyst: 51000-D92-101-1



Comparisons: Page 9 of 9
Report Date: 15 May-06 2:15 PM
Analysis: 05-598-3625/BG O56605psCETIS Analysis Detail

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
Total Average Biomass Wet Wt. Comparison 02-6435-3225 02-6435-3225 15May-062:15PM CETISvI.1.2

Method Alt H Data Transform Zet1a NOEL LOEL Toxic Units ChV PMSD
Equal Variance I Two-Sample C> T Untransformed 100 >100 1 N/A 34.13%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Dscision(0.05)
Artifhcial Soil/Sedl 100 0.95081 1.85955 0.1848 22.6883 Non-Significant Effect

ANOVA Table

source Sum of Squares Mean Square DF F Statistic P-Value Decktion(0.05)
Between 336.4471 338.4471 1 0.90 0.36954 Non-Significant Effect
Error 2977.274 372.1593 8
Total 3313.72122 708.60832 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decision(O.01)
Variances Variance Ratio F 2.75656 23.15450 0.34972 Equal Variances
DOltributlon ShapIro-WIlk W 0.83700 0.04061 Normal Distribution

Data Sumary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Arnifial SolyS 5 66.484 26.15 82.77 23.370
100 5 54.883 34.362 66.816 14.076
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C
-Washington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-051-3 page i or I

ctor Company Contact Telephone No. Proeict Coordinator d
COLLOM JOAN KESSNER 375-4688 KESSNERJH PriceCode BL DataTurnarou"

Proiect Desiunatiou Sampling Location SAP No. Air Quality j. 45 Days
100 & 300 Area Component or the RCB3RA - Increnental So 60S 131 RC-051

Ice Chest No. Field Loebook No. COA Method of Shipment
I EL-1596 SESWA6520

Shinned To Ofrsite Property No. Bill of Lading/Air Bill No.
CH2MH I.L A060151

POSSIBLE SAMPLE HAZARDS/REMARKS
NONE Presration

Special Handling and/or Storage Type of Container

NONE No. of Contalmnr(s) I I

Volume I go 4.4
See it. (1)i seeiykam,

swoon!r Tenitiy
SAMPLE ANALYSIS

retire,

SampleNo. Matrix Supple Dat SawpicTnme - t.*# :

Aesvq- T10o 0w4 SOIL 10c-31-O 1 -30k
JlCOWi- SOIL -

j-ooWt- SOIL -

-italW? SOIL

A 0 P06 4N Sigtaffriat Nantes SPECIAL INSTRUCTIONS Mti

Jim To y () Panicle Sie (Dry Sieve) - 0422: Moisture Conan - D2216: TC - 90W. pH (Soil) - 9045:
5( 1-!'l 10 ; - 51:Nitrate. by Kjeldai -353-2; Asntvi -350.3: IC Anios;- 301.0 Perenit Solids swsO-kt

Rfelinquished Byftremavmd Freo Dafr/inve ltemnivd Byftowead In Doledfria's

Rclimsquished BlfRermvend Frorm DwteTime Recciwild By/ried In Dawerins,

Relinquished B/dRcmvwd Flors Dale/tine Rooftled 11y/Stowed In Daoc/rir
.- v~v1-rca.

Relinquished BydRemnved Frm, DImdT it Reccive BydStoredi -r Dat/Ime nc"

Relinquished flRemmvcd Frm. Dnkidrinm Received BtySioncd Ia DoWeruam

LABORATORY Recivcd By Tide naviT
SECTO

FI ALSAMPLE Dispo"aIMahd Disposeday -Dac/rim

POSTION

8)4F E-01 1 (08129/2005)



Hh-ashington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REOUEST RC-0514 Of I
Cplector Commnv Contact TelephoneNo. ProiectCoordinator PriccCod 8 DataTurnaroundz.. COLLOM JOAN KESSNER 375-4688 KESSNER, JP
Proiket Desienation Samroina Location SAFNo. 45 Days

100 & 300 Area Component of the RCBRA - Incremetal 'So PIT 23 RC-O51

Ice Chest No. Field Logbook No. COA Method of Shimnaoot
EL-15% BESRAS6520

Shinned To Offfire Procert No. Bill of Ladine/Air Bill No.
CH2MHILL A060151

POSSIBLE SAMPLE HIAZARDS/REMARKS
NONE Pono Noe

Special Handling and/or Storage Type of Container

NONE No. of Container(s) I I

Volume ;w
SerilmliMin SoipLss

Spnecl Twsoly
SAMPLE ANALYSIS sutnATHk

ASTME217

Sample Nt. Matrix *eSample DCe Samplo-Tim9
JI0OV4 SOIL -- - g
J10DV5 SOIL
J10OV6 SOIL

JlODV7 SOIL

J10DV8 SOIL
CHAIN OF POSSESION Sign/Print Names SPECIALT INSTR1|CTIONS Matrix*

U r 4XShe owvd Prwnt - Date/Tin. Recaed BtStored Inat/rn This chain ao utdy torm docuenro the ranSfer of bulk licid collected soils to the CH2MV Hill

42Z L4-g/ , c .- i. r s.ef,/ "/ 7- -t)"Z Convliz kbmwloy kir xuilpmprsdoo nd aliquatins. x

Reinuilid y/cmvd FOW DWAnrim, Raeived By~gl In Dawrhfm (1) Pai tekeSi.e(Dry Skv) -D422;MoistrC net- D22 i 6TOC - 90.;PH (S-il) -9045; Ls-adp
Nirogen by Kjeldht& - 351 1- Ananonis - 3503; IC Aions. - 300.0; Perent Solids
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BIOASSAY REPORT
ACUTE SCREENING BIOASSAYS

Conducted February 2 through 3
and February 13 though 14, 2006
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WASHINGTON CLOSURE HANFORD
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INTRODUCTION

CH2M HILL conducted acute screening bioassay tests using the nematode (Caenorhabditis
elegans) on soil samples provided by the ELR Consulting for the Washington Closure
Hanford project. The tests were conducted in two rounds from February 2 through 3, 2006,
and February 13 through 14, 2006.

METHODS AND MATERIALS

TEST METHODS

The chronic test methods were performed according to: Standard Guidefor Conducting
Laboratory Soil Toxicity Tests with the Nematode Caenorhabditis elegans, ASTM E 2172-01
(2001).

TEST ORGANISMS

The nematodes used were obtained from CH2M HILLs in-house cultures and were age
synchronized as 4 day old organisms at test initiation. All organisms tested were fed and
maintained during culturing, acclimation, and testing as prescribed by the ASTM protocol.
The test organisms appeared vigorous and in good condition prior to testing.

CONTROL SOIL

The control soil used in the tests was 70 grade silica sand.

HYDRATION WATER

The water used to hydrate the control and test soils was Milli-Q equivalent de-ionized water.

TEST CONCENTRATIONS

The concentrations tested in the nematode test were 100 percent test sample with control soil
alone for the control. For the nematode test, 30 organisms per concentration were used with
three test chambers per concentration and 10 organisms per chamber.

SAMPLE COLLECTION

The soil samples were collected from October 31, 2005, through December 6, 2005. The
samples were stored in the dark at 4*C until test solutions were prepared and tested: Chain of
Custody for sample collection is provided in Appendix C.
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SAMPLE CROSS-REFERENCE TABLE

Table I provides a cross-reference of the Client ID numbers, sampling dates, sampling
locations, Nematode test sample identification (SDG) numbers, and Analytical Lab SDG
numbers.

Table I
Sample Cross-Reference

Client ID Sample Sample Nematode Analytical
Date Location test SDG Lab SDG

J10DW4 10/31/2005 600-131 BN1542-01 E2748

J10DV4 11/08/2005 PIT 23 BN1542-02 E2801

JI0DT8 11/14/2005 Upland Backfill Elevated-100-F-2 BN1542-03 -2831

J10DV2 11/15/2005 Upland Native Reference-Central BN1542-04 E2846
Plateau

Ji0DV1 11/15/2005 Upland Backfill Low-1 16-DR-1&2 BN1542-05 E2847

J10DV3 11/16/2005 Upland Native Elevated-JA Jones BN1542-06 E2857

Ji0DV0 11/21/2005 Riparian Elevated-Site #3 BN1542-07 E2877
Upriver 100-D

Jl0LJ5 11/28/2005 Riparin Low-Site #10 BN1542-08 E2897
Downriver 100-D

J10DT9 12/06/2005 Riparian Reference-Site #13 BN1542-09 E2953
Vernita Bridge

SAMPLE PREPARATION

Test soils and control soil were dried and homogenized prior to use. For each replicate, 2.33
g dry weight of soil was added to each test chamber. The soils were then hydrated to 40
percent of the dry weight by addition of hydration water (0.93 ml) and test chambers were
then covered. In addition, 23.3 g of soil was added to a surrogate chamber and hydrated to
provide for pH measurements. All test chambers were allowed to equilibrate at test
conditions for seven days prior to test initiation.
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TEST INITIATION

Tests were initiated by the addition of 10 test organisms to each test chamber. Organisms
were added to test chambers in random order.

TEST TERMINATION

Tests were terminated after 24 hours. The contents of the test chambers were added to a
centrifuge tube, 10 ml of Ludox-AM silica solution added, and each tube was hand shaken to
suspend the nematodes into the Ludox solution. The tubes were then centrifuged to
concentrate the soil and the supernatant transferred to a 15 cm petri dish and allowed to sit
for 15 minutes. The petri dish was then placed under a dissecting microscope and the
nematodes were retrieved and inspected. The recovered test organisms were recorded as
alive (responded with independent movement to tactile stimulation) or dead. Missing or un-
recovered test organisms are scored as dead during data analysis.

TEST ACCEPTABILITY CRITERIA

The test must meet the following two test acceptability criteria to be considered valid:

9 A minimum of 80 percent of test organisms must be recovered, both in the control
and each test concentration tested.

* The controls must achieve a minimum 90 percent survival.

MONITORING OF BIOASSAYS

The soil pH was measured from surrogate test chambers at test initiation. Temperature was
monitored in the test incubator at test initiation and termination.

DATA ANALYSIS

The endpoints measured during the nematode test included survival over the 24 hour
exposure period. The statistical analyses performed were those outlined in Standard Guide
for Conducting Laboratory Soil Toxicity Tests with the Nematode Caenorhabditis elegans,
ASTM B 2172-01, using CETIS version 1.1.2. Equal Variance t Two-Sample Test was used
to compare the survival data between the control and each test soil. When the assumptions of
normality or homogeneity of variance necessary for Equal variance t Two-Sample Test could
not be met, Unequal Variance t Two-Sample Test was used to analyze the data.
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RESULTS AND DISCUSSION

ACUTE RESULTS

Table 2 summarizes the survival data fbr the nematode acute test initiated on February 2,
2006.

Table 2
Caenorhabdids elegans Results

Test initiated on February 2, 2006
Client ID Percent Percent

Survival Recovered
Control 90.0 100
Ji0DVi 63.3 a 86.7
JI0DV3 90.0 97.7
Ji0DV0 56.78 90.0
J10LJ5 80.0 96.7
JI0DT9 76.7 93.3

a Indicates a statistically significant reduction when compared to the control at the p
equal to 0.05 level using Equal Variance t Two Sample Test.

The nematode results indicated no statistically significant reduction in survival in the
JI0DV3, JIOLJ5, and JlODT9 samples and a statistically significant reduction in survival in
the J10DVl and Ji0DV0 samples when compared to the control.

Test acceptability criteria was met with control survival of 90.0 percent and recovery of test
organisms was greater than 80 percent in all test concentrations.
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Table 3
2006.

summarizes the survival data for the nematode acute test initiated on February 13,

Table 3
Caenorhaditis egans Results

Test initiated on February 13, 2006
Client ID Percent Percent

Survival Recovered
Control 90.0 96.7

JIODW4 90.0 93.3
JlODV4 83.3 86.7
JlODT8 73.3a 83.3
JlODV2 83.3 93.3

£ Indicates a statistically significant reduction when compared to the control at the p
equal to 0.05 level using Equal Variance t Two Sample Test.

The nematode results indicated no statistically significant reduction in survival in the
JlODW4, JlODV4, and JlODV2 samples and a statistically significant reduction in survival
in the JlODT8 sample when compared to the control.

Test acceptability criteria was met with control survival of 90.0 percent and recovery of test
organisms was greater than 80 percent in all test concentrations.

Test temperatures remained at 20±1VC. The tests proceeded without interruption or incidents
that could have affected test results.
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REFERENCE TOXICANT TEST

The results of the reference toxicant test conducted in January with cupric chloride indicate
that the test organisms were within their respective sensitivity range based on EPA guidelines
(EPA 1994). The LC,, value and control chart limits are listed in the table below.

Table 4
Chronic Reference Toxicant Tests (ug/L)

Species (test) LC. Control Chart Limits
Caenorhabditis e Lans (survival) 98.2 52.3 to 120.1

CERTIFICATION STATEMENT

I certify that this data package is in compliance with the Statement of Work, both technically
and for completeness, for other than the conditions detailed above. Release of the data
contained in this hard copy data package has been authorized by the Laboratory Manager or a
designee, as verified by the followin signature:

Ir
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APPENDIX A
RAW DATA SHEETS
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9W. LLFODE TOXICITY TEST SOIL QUALITY AND TEST CHAIK 1R ASSIGNMENT DATA

Client Hanford Tech. 0 Hrs2 Mj 24 Hrsm i Beginning, Date Z- 0 (o Time 0flt
Sample Description see below Time 0Hrs n,%QD 24Hm njK Endin, Date t. 3-ot Time 06'3%
Test Speci Caenorhobditis elegans ID#: Nemtol

Ccinents:
Lab ID Soil pH Soil % Moisture SoilTem

Ohr1 24 hr 0 hr 0 hr 24 hr All test soils were dried during sampling process.

Lab Control Esch test dwAe has 2.33 g dry wt. soil+ 0.93 ml Milli-Q water (40% of sry wt.).

E284701 5 2\ 3 samples hydrated 7 days prior to test initiation.

E285701 3lr AP A- Qr' 0 1.C r31 /

E287701 rFn-5

E289701

E295301-

Chanber Chanmbr Chamber
Lab ID Field ID Replicate # Lab ID Field ID Replicate # Lab ID Field ID Replicate #

Lab Control 70 grade Silica sand A 8 E289701 A I1 0
Lab Control 70 grade Silica sand B 18 E289701 B 13 0
Lab Control 70 grade Silica sand C 3 E299701 C 4 0

B284701 a Ioow A 15 E295301 10 pri A 17 0
E294701 ),i5 -o5 B 14 E295301 B 9 0
E284701 C 16 E295301 C 7 0
E285701 TDoDv3 A 2 0 0
E285701 ',s.Na B 5 0 0
285701 C 6 0 0

P1E287701 -1 'O A I 0 0
0 E287701 B 12 0 0

E287701 C 10 0 0



'MMHILL NEMATODE TOXICITY TEST SURVIVAL DATA

Client
ample Description

Hanford
Lab IDN: see Assignment Data sheet

rest Species: Coenor/abditis elegans

Beginning.Date 2-2-0o Time 0 51
Ending, Date 2-- 7- m Trne D 112

IDM: Ner bo

Test Initiation: Tech: Tech:

Start # alive # dead
Chamber Count bhund f6und
Number 0 24 hr 24 hr

1 10

2 10 0

3 to

4 10

5 10

6 10 Cj

7 10 o

8 10

9 10 8

10 10 7 I

I1 10 1
12 10 q
13 10

14 10 3
15 10 7

Tim.: 00

Comments:

S1A \- j

vanten &w At fio\-

e~~h rw+%T11haA%TC flbc 14 n.AA

Test Termination: Tech: Tech:

Start N alive # dead
Chamber Count found tbund
Number 0 24 hr 24 hr

16 10 S q

17 10 0
18 10 I

19 10

20 10

21 10

22 10

23 10

24 10

25 10

26 10

27 10

28 10

29 10

30 10

Ncr Tim: ____

Comments:

-11-



CETIS Test Summary Report Date:
Test Link:

Page 1 of 1
16 Feb-06 3:05 PM

09-9781-869318154205cea

Nematode 24 hour Acute test CH2M Hill

Test No: 17-4335-2950 Test Type: Nemalode Survival Duration: 24h
Start Date: 02 Feb-06 08:50 AM Protocol: ASTM E2172-01 (2001) Species: Caenorhabditis elegans
Ending Date: 03 Feb-06 08:35 AM Dil Water: Source: In-House Culture
Setup Date: 02 Feb-06 08:50 AM Brine:

Sample No: 06-5742-9955 Code: B1542-05 Client:
Sample Date: 15 Nov-05 Material: Soil Project:
Receive Date: Source. Hanford
Sample Age: 79d 8h Station:

Comments: JI0DVI, E284701

Comparison Summary

Analysis Endpoint NOEL LOEL ChV PMSD Method
04-1973-5798 % Survival <100 100 NfA 11.50% Equal Vaiance t Two-Sample

% Survival Summary

Conc-% Control Type Reps Mean Minimum Maximum SE So Cv
0 Control Sed 3 0.90000 0.90000 0.90000 0.00000 0.00000 0.00%
100 3 0.63333 0.50000 0.70000 0.06667 0.11547 18.23%

% Survival Detail

Conc-% Control Type Rep I Rep 2 Rep 3
0 Control Sad 0.90000 0.90000 0.90000
100 0.70000 0.70000 0.50000

CETIS" vl.1.2rev
-12-

Analyst: Approval:000-92-101-1



Comparisons: Page 1 of 1
Report Date: 16 Feb-06 3:05 PM
Analysis: 04-1973-5798/1 54205ceaCETIS Analysis Detail

Nematode 24 hour Acute test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
% Survival Comparison 09-9781-8893 09-9781-8693 10 Feb-06 3:05 PM CETISV1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t TWo-Sample C>T Angular (Corrected) <100 100 N/A 11.50%

Group Comparisons

Control vs Con-% Statistic Critical P-Value MSD Decision(0.05)
Control Sed 100 4.76008 2.13185 0.0045 0.14622 Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decision(0.05)
Between 0.1598792 0.158879 1 22.66 0.00890 Significant Effect
Ernor 0.0282244 0.007058 4
Total 0.18810356 0.1669353 5

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decislon(O.01)
Variances Varlance Ratio F 4767834000 199.00000 0.00000 Unequal Variances
Distribulon Shapiro-Wilk W 0.81374 0.07784 Normal Distribution

Data Summery Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Contl Sed 3 0.90000 0.90000 0.90000 0.00015 124905 1.24905 1.24905 0.00018
100 3 0.63333 0.50000 0.70000 0.11547 0.92257 0.78540 0.99116 0.11879

Graphics

1.0 j

0.9-.--------------------------% -oo
0.7

a* oo ------- 0----- +------------
0101

0.-
o41

0 1-1 -13 -s.s 0.0 0.5 1.0 I's

Cc-% Rankf.

CETIS"'I v.1.2revI
-13-

Analyst: Approval:000-092-101-1



CETIS Test Summary Report Date:
Test Link:

Page 1 of 1
16 Feb-06 3:25 PM

11-9227-7826111542(6cea

-14-
Analyst:.2ZW Approal:____000-092-101-1

Nematode 24 hour Acute lest CH2M Hill

Test No: 09-5017-4566 Test Type: Nematode Survival Duration: 24h
Start Date: 02 Feb-06 08:50 AM Protocol: ASTM E2172-01 (2001) Species: Caenorhabditis elegans
Ending Date: 03 Feb-06 08:35 AM DiI Water: Source: In-House Culture
Setup Date: 02 Feb-08 08:50 AM Brine:

Sample No: 09-1115-2498 Code: - 81542-06 Client:
Sample Date: 16 Nov-05 Material: Soil Project:
Receive Date: Source: Hanford

Samnple Ag. 78d Sh Station:

Comments: J1ODV3, E285701

Comparison Summary-
Analysis Endpoint NOEL LOEL ChV PMSD Method
10-3091-8870 % Survival too > 100 N/A 15.32% Equal Variance t Two-Sample

% Survival Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Control Sed 3 0.90000 0.90000 0.90000 0.00000 0.00000 0.00%
100 3 0.90000 0.80000 1.00000 0.05774 0.10000 11.11%

% Survival Detail

Conc-% Control Type Rep I Rep 2 Rep3
0 Control Sod 0.90000 0.90000 0.90000
100 0.80000 1.00000 0.90000

CETIS"' v1.1.2rwl



Comparisons:
Report Date:
Analysis:CETIS Analysis Detail

Page 1 of 1
16 Feb-08 3:25 PM

10-3091488701B154206cea

Nematode 24 hour Acute test CH2M Hill]

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
% Survival Comparison 11-9227-7826 11-9227-7826 16 Feb-063:07PM CETISv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t TwoSample C >T Angdlar(Corrected) 100 >100 1 N/A 15.32%

Group Comparisons

Control vs Conc-% statistic Critical P-Value MSD Decislon(O.05)
Control Sod 100 -0.0798 2.13185 0.5299 0.18777 Non-Significant Effect

ANOVA Table

Source Suin of Squares Mean Square DF F Statistic P-Value Decision(o.05)
Between 7.401E-05 7.40E-05 1 0.01 0.94026 Non-Significant Effect
Error 0.045461 0.011637 4
Total 0.04662009 0.0117105 5

ANOVAAssumptions

Attribute Test Statistic Critical P-Value Declaion(0.01)
Variances Variance Ratio F 7862854000 199.00000 0.00000 Unequal Variances
Dislribution Shapiro-Wilk W 0.84220 0.13594 Normal Ditibution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Control Sod 3 0.90000 0.90000 0.90000 0.00015 1.24905 1.24905 1.24905 0.00016
100 3 0.90000 0.80000 1.00000 0.10000 1.25607 1.10715 1.41202 0.15256

Graphics

0.0o e a
I 0. .

0.5
L+ .o -------- &---+- -- -- -- - ---

41W

0.-

000 -1.5 -1.0 -0.s 0.0 0.5 LO 5.5

Ceac-% anits

CETIS" vl.1.2revI
-15-

Approval:Analyst* 1OOG-092-101-1



CETIS Test Summary Report Date:
Test Link:

CETIS" v1.1.2rev

Page 1 of 1
16 Feb-06 3:08 PM

10.4312-165/8154207cea

-16-
Analyst Approval:

Nematode 24 hour Acute test CH2M Hill

Test No: 10-7374-9443 Test Type: Nematode Survival Duration: 24h
Start Date: 02 Feb-6 05'50 AM Protocol: ASTM E2172-01 (2001) Species: Casnorhabdis elegans
Ending Date: 03 Feb-06 08:30 AM Oil Water: Source: In-House Cultur
Setup Date: 02 Feb-06 0:50 AM Brine:

SampleNo: 05-1608-3151 Code: 81542-07 Client:
Sample Date: 21 Nov-05 Material: Soli Project:
Receive Date: Source: Hanford
Sample Age; 73d Sh Station:

Comments: J10DVO, E287701

Comparison Summary

Analysis Endpoint NOEL LOEL ChV PMSD Method
024442-2122 % Survival < 100 100 N/A 15.69% Equal Variance I Two-Sample

% Survival Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Control Sed 3 0.90000 0.90000 0.90000 0.00000 0.00000 0.00%
100 3 0.5667 0.40000 0.70000 0.08819 0.15275 26.98%

%Survival Detui

Conc-% Control Type Rep I Rep 2 Rep 3
0 Control Sod 0.90000 0.90000 0.90000
100 0.60000 0.40000 0.70000

000-092-101-1



CETIS Analysis Detail
Comparisons:
Report Date:
Analysis:

Page 1 of 1
16 Feb-06 3:08 PM

02-8442-2122A3154207eoa

Nematode 24 hour Acute test CH2M HIS

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
% Survival Comparison 10-4312-1595 10-4312-1695 16 Feb-06 3:08 PM CETISv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units CIIV PMSD
Equal Variance t Two-Sample C>T Angular (Comrcted) <100 100 N/A 15.69%

GroupComparisons

Contml vs Conc-% Statistic Critical P-Value MSD Decision(0.05)
Conto Sod 100 4.39424 2.13185 0.0059 0.19166 Significant Effect

ANOVA Table

source Sum of Squares Mean Square DF F Statistic P-Value Declsion(O.05)
Between 0.2341103 0.234110 1 19.31 0.01174 Significant Effect
Error 0.0484969 0.012124 4
Total 0.2826072 0.2462346 5

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decision(0.01)
Variances Variance Ratio F 8192392000 199.00000 0.00000 Unequal Vadances
Distribution Shapro-WIlk W 0.87536 0.24842 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Control Sed 3 0.90000 0.90000 0.90000 0.00015 1.24905 1.24905 1.24905 0.00016
100 3 0.56667 0.40000 0.70000 0.15275 0.85398 0.68472 0.99116 0.15572

Graphics

"-.00 -------- - ------- -

0 1- -1. 10 S 00 0. O L
0.1 cI a. Inka

CETISI' vl.1.2revl
-17-

Analyst: Approval:000-092-101-1



CETIS Test Summary
Report Date:
Test Link:

CETISm v1.1.2revi

Page 1 of I
16 Feb-06 3:09 PM

01-8258-7180/1B154208ces

-18-
Analyst:_____ Approval:____

Nematode 24 hour Acute test CH2M Hill

Test No: 18-5411-2771 Test Type: Nemalode Survival Duration: 24h
Start Date: 02 Feb-06 08:50 AM Protocol: ASTM E2172-01 (2001) Species: Caenorhabditis elegans
Ending Date: 03 Feb-06 08:35 AM Di Water: Source: In-House Culture
Setup Date: 02 Feb-06 08:50 AM Brine:

Sample No: 15-5450-5055 Code: 31542-08 Client:
Sample Date: 28 Nov-05 Material: Soil Project:
Receive Date: Source: Hanford
Sample Age: 5d Oh Station:

Comments: J10U5, E289701

Comparison Summary
Analysis Endpoint NOEL LOEL ChV PMSD Method
17-2393-1488 % Survival 100 >100 N/A 12.65% Equal Variance I Two-Sample

% Survival Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Control Sed 3 0.90000 0.900M 0.90000 0.00000 0.00000 0.00%
100 3 0.80000 0.70000 0.80000 0.05774 0.10000 12.50%

% Survival Detai

Conc-% Contrl Type Rep I Rep 2 Rep 3
0 Control Sed 0.90000 0.90000 0.90000
100 0.70000 0.80000 0.90000

00(H)92-101-1



Comparisons:
Report Date:
Analysis:CETIS Analysis Detail

Page 1 of 1
16 Feb-06 3:09 PM

17-2393-1486154208oea

Nematode 24 hour Acute test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
% Survival Comparison 01-8258-7180 01-8258-7180 16Feb-083:09PM CETISvi.12

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C >T Angular (Corrected) 100 >100 1 N/A 12.85%

Group Comparisons

Control vs Conc.% Statistic Critical P-Value MSD Decislon(0.05)
Control Sad 100 1.78704 2.13185 0.0742 0.15897 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square OF F Statistic P-Value Decialon(0.05)
Between 0.026382 0.028638 1 3.19 0.14846 Non-SignifIcant Effect
Error 0.0333653 0.008341 4
Total 0.06000343 0.0349795 5

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Dscislon(0.01)
Variances Variance Rallo F 5636288000 199.00000 0.00000 Unequal Variances
Distribution Shapiro-Wilk W 0.84832 0.15255 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Control Sed 3 0.90000 0.90000 0.90000 0.00015 1.24905 1.24905 1.24905 0.00016
100 3 0.80000 0.70000 0.90000 0.10000 1.11578 0.99116 1.24905 0.12916

Graphics

aC C

0.
0.1 .605-

0.-
a00-1.5 -to -6.5 0.0 0.5 1.0 I's

con&% anta

CETISa vl.1.2revl
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Approval:Analyst: $000-092-101-1



CETIS Test Summary

CETIS". vl.1.2revl

Report Date:
Test Link:

Page 1 of 1
16 Feb-06 3:11 PM

03-7488-5492/915420cea

-20-
Analyst: S Approval:

Numatode 24 hour Acute test CH2M Hill

Test No: 16-2208-0421 Test Type: Nematode Survival Duration: 24h
Start Date: 02 Feb-06 08:50 AM Protocol: ASTM E2172-01 (2001) Species: Caenorhabdtis elegant
Ending Date: 03 Feb-06 08:35 AM Oil Water: Source: In-House Culture
Setup Date: 02 Feb-06 08:50 AM BrIne:

Sample No: 07-3184-0122 Code: B1542-09 Client:
Sample Date: 06 Dec-05 Material: Soil Project:
Receive Date: Source: Hanford
Sample Age: 58d Sh Station;

Comments: J10DT9. E295301

Comparison Summary

Analysis Endpoint NOEL LOEL Chv PMSD Method
04-5863-3854 % Survival 100 >100 WNA 18.94% Equal Vadance t Two-Sample

% Survival Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Control Sed 3 0.90000 0.90000 0.90000 0.00000 0.00000 0.00%
100 3 0.7667 0.60000 ,0.90000 0.08819 0.15275 19.92%

% Survival Detail

Conc-% ControlType RepI Rep2 Rep3
0 Control Sed 0.90000 0.90000 0.90000
100 0.60000 0.80000 0.90000

000-092-101-1



Comparisons: Page 1 of 1

Report Date: 16 Feb-4 3:11 PM
Analysis: 04.563-3854/8154209ceaCETIS Analysis Detail

Nematode 24 hour Acute test CH2M Hill

Endpoint Analysis Type Sample Link Control Uink Date Analyzed Version
% Survival Comparison 03-7488-5492 03-7488-5492 16 Feb-06 3:11 PM CETISv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Vaiance t Two-Sample C> T Angular (Corrected) 100 >100 1 N/A 18.94%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Declslon(0.05)
Control Sad 100 1.59353 2.13185 0,0931 0.22514 Non-SignIficant Effect

ANOVA Table

Source Sum of Squares Mean Square OF F Statistic P-Value Decision(.05)
Between 0.0424816 0.042482 1 2.54 0.18626 Non-Signficant Effect
Error 0.0669179 0.016729 4
Total 0.10939945 0.0592110 5

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decision(0.01)
VarIances Variance Ratio F 1130419000 190.00000 0.00000 Unequal Variances
Distribution Shapiro-Wilk W 0.86141 0.21226 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Control Sod 3 0.90000 0.90000 0.90000 0.00015 1.24905 1.24905 1.24905 0.00016
100 3 0.76667 0.60000 0.90000 0.15275 1.08076 0.88608 1.24905 0.18292

Graphics
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CETISM" v1.1.2revi
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Analyst: Approval:000-092-101-1



CAW., UrODE TOXICITY TEST SOIL QUALITY AND TEST CHA.AR ASSIGNMENT DATA

Client Hanford Tech. OHs AT 24 Hzt 10_ Beginning, Date T-3-m Th ne 30
Sample Description see below Time 0Hr V95 24Mw Hn 3 Ending,Date 2--t'f-O(o Time )930

Test Speci Casnorhabditis elegans IDE: Nern 00 1

Lab ID Soil pH Soil% Moisture Soil CTom-entsC
0 hr 24 hr D hr 0 hr 24 hr All test soils were dried during sampling proces.

Lab Control -1 2 Each te chamber has 233 dry wt. soil+0.93 l Milli- wtr W(40% of sry wt.).

E274801 7 ( - 3 Samples hydrated 7 days prior to test initiation.

E280101 7. S p .S

E283101 -1. -1- 2-. - LO,

E284601 (*6 _ 2_.4

dhamber Chanter Chamber
Lab ID Field ID Replicate # Lab ID Field ID Replicate N Lab ID Field ID Replicate f

LabControl 7DgradeSilicasand A 1 B284601 a* . A 13 0
Lab Control 70 grade Silica sand B 14 E284601 B 8
Lab Control 70 grade Silica sand C 4 284601 C 10

E274801 :1).o1w* A 11
3274801 B 15
E274801 C 3
E280101 7i oeq, 7v.Ot 7nW4, A 2
2280101 7V** coov B 5
E280101 b4t-z C 6
E283101 J Or A 12
E283101 B 7
E283101 C 9



itMWLILL NEMATODE TOXICITY TEST SURVIVAL DATA

Client
'ample Description

Hanford
Lab ID#: see Assignment Data sheet

Beginnijg, Date 2 -1 3 -
Ending,Date XZ114-0(0

\ or, Time: 0 30 Test Termination: Tech: Tech: t; Time: OW)

Start #alive 0 dead
Chamber Count found found
Number 0 24 hr 24 hr

1 10o

2 10 5 0

3 10 I

4 10

5 10

6 .10

7 10 

8 10 B
9 10

10 10 q
I1 10 9 0

12 10 2.

13 10 3
14 10 3 0

15 10 -

Comments:

Start # alive # dead
Chamber Count found found
Number 0 24 hr 24 hr

16 10

17 10

18 10

19 10

20 10

21 10

22 10

23 10

24 10

25 10

26 10

27 10

28 10

29 10

30 10

rst Species:

Test Initiation:

Coenorhabditis elerans

Tech: Tech:

Time 0F 36
Time OFl3(3

Comments:

-23-



CETIS Test Summary Report Date:
Test Link:

CETIS" vl.1.2revI

Page 1 of 1
16 Feb-06 2:52 PM

04-9550-243618154201cea

-24-
Analyst:J3- Approval:

Nematode 24 hour Acute test CH2M Hill

Test No: 05-4016-1968 Test Type: Nematode Survival Duration: 24h
Start Date: 13 Feb-06 08:30 AM Protocol: ASTM E2172-01 (2001) Species: Caenorhabdlls elegans
Ending Date: 14 Feb-06 08:30 AM Dil Water: Soune: In-House Culkire
Setup Date: 30 Jan-06 10:30 AM Brine:

Sample No: 18-1426-8964 Code: 81542-01 Client:
Sample Date: 31 Oct-05 Material: Soll Project:
Receive Oat: Source: Hanford
Sample Age: 91d 10h Station:

Comments: J100W4. E274801

Comparison Summary

Analysis Endpoint NOEL LOEL ChV PMSD Method
16-8964-2763 % Survival 100 > 100 N/A 0.00% Equal Variance I Two-Semple

% Survival Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Control Sod 3 0.90000 0.90OO 0.90000 0.00000 0.00000 0.00%
100 3 0.90000 0.9oo 0.90000 o.ooo0o 0.00000 0.00%

% Survival Detail
Conc-% Control Type Rep I Rep 2 Rep 3
0 Control Sed 0.90000 0.90000 0.90000
100 0.90000 0.90000 0.90000 /'

00&-092-101-1



CETIS Analysis Detail

CETISm" vl.1.2ruvl

Comparisons:
Report Date:

.Analysis:

Page 1 of I
16 Feb-06 2:52 PM

16-8964-27638154201 oa

-25-
Analyst Approval:

Namatodo 24 hour Acute test CH2M Rigl

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
% Surval Comparison 04-9550-2436 04-9550-2436 16 Feb-06 2:52PM CETISv1.1.2

Method All H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C > T Angular (Conected) 100 >100 1 NIA 0.00%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decislon(0.05)
Control Sod 100 0 2.13185 0.5000 3E-08 Non-SIgnIficant Effect

ANOVA Table

Source Sum of Squares Mean Square OF F Statistic P-Value Decision(0.05)
Between 0 0 1 0.00 1.00000 Non-SignIficant Effect
E2r l.T7E-15 4.44E-16 4
Total 1.7784E-15 4.441E-16 5

ANOVA Assumptions

Altibute Test Statistic Critical P-Value Decision(O.01)
Variances Variance Ratio F 1.00000 199.00000 1.00000 Equal Variances

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Control Sod 3 0.90000 0.90000 0.90000 0.00015 1.24905 1.24905 1.24905 0.00016
100 3 0.90000 0.90000 0.90000 0.00015 1.24905 1.24905 1.24905 0.00016

Graphics
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CETIS Test Summary Report Date:
Test Unk:

CETISm v1.1.2revI

Page 1 of 1
16 Feb-06 2:55 PM

07-1342-391 0,1 54202ca

-26-
Anayst- Approval:

Nematode 24 hour Acute test CH2M Hill

Test No: 10-6949-0572 Test Type: Nematode Suvival Duration: 24h
Start Date: 13 Feb-06 08:30 AM Protocol: ASTM E2172-01 (2001) Species: Caenorhabditis elegans
Ending Date: 14 Feb-06 08:30 AM DII Water: Source: In-House Culture
Setup Date: 13 Feb-06 08:30 AM Brine:

Sample No: 07-3307-9513 Code: 81542-02 Client:
Sample Date: 08 Nov-05 Material: Soil Project:
Receive Date: Source: Hanford
Sample Age: 97d Sh Station:

Comments: J100V4, J10DV5, J10DVB, J10DV7, J10DVB.
E280101

Comparison Summary

Analysis Endpoint NOEL LOEL ChV PMSD Method
01-8013-5978 % Survival 100 > 100 N/A 7.58% Equal Variance t Two-Sample

% Survival Summary

Conc-% Control Type Reps Mean Mlnlmwim Maximum SE SD CV
0 Control Sed 3 0.90000 0.90000 0.90000 0.00000 0.00000 0.00%
100 3 0.83333 0.80000 0.90000 0.03333 0,05774 6.93%

% Survival Detail

Conc-% Control Type Rep 1 Rep 2 Rep 3
0 Conlol Sed 0.90000 0.930000 0.90000
100 0.80000 0.90000 0.80000

000-092-101-1



CETIS Analysis Detail
Comparisons: Page 1 of I
Report Date: 16 Feb-06 2:55 PM
Analysis: 01-5013-5976,8154202cea

Nematode 24 hour Acute test CH2M Hill

Endpoint Analysis Type Sampte Link Control Link Date Analyzed Version
% Survival Comparison 07-1342-3910 07-1342-3910 16 Feb-06 2:55 PM CETISv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance I Tmo-Sample C> T Angular (Corrected) 100 >100 1 N/A 7.58%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Declsion(0.05)
Control Sod 100 2 2.13185 0.0581 0.10083 Non-Significant Effect

ANOVATable

Source Sum of Squares Mean Square DF F Statistic P-Value Decaslon(0.05)
Between 0.0134232 0.013423 1 4.00 0.11612 Non-Significant Effect
Error 0.0134232 0.003356 4
Total 0.0268431 0.018779 5

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decision(0.01)
Variances Variance Rato F 2267528000 199.00000 0.00000 Unequal Variances
Distribution Shapiro-Wik W 0.81374 0.07784 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum MaxImum SD
0 Control Sed 3 0.90000 0.90000 0.90000 0.00015 1.24905 1.24905 1.24905 0.00016
100 3 0.83333 0.80000 0.90000 .0.05774 1.15445 1.10715 1.24905 0.08192

Graphics
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CETIS Test Summary Report Date:
Test Link:

CETISm vl.1.2evi

Page 1 of 1
16 Feb06 3:00 PM

01-6976-7512/B-154203cea

-28-
Approval:

Nematode 24 hour Acute test CH2M Hill

Test No: 13-3323-9275 Test Type: Namalde Survival Duration: 24h
Start Date: 13 Feb-06 08:30 AM Protocol: ASTM E2172-01 (2001) Species: Caenorhabditis elegans
Ending Date: 14 Feb-06 08:30 AM Dil Water: Source: In-House Culture
Setup Date: 13 Feb-06 08:30 AM Brine:

Sample No: 15-5457-5144 Code: 81542-03. Client:
Sample Date: 14 Nov-05 Material: Soil Project:
Receive Date: Source: Hanford
Sample Age: 9id Oh Station:

Comments: JiODTO, E283101

Compailson Summary

Analysis Endpoint NOEL LOEL ChV PMSD Method
05-2471-0884 %Survival <100 100 MIA 6.07% Equal Variance tTwo-Sample

% Survival Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 COntrol Sod 3 0.9OO 0.90000 0.9=0 0.00000 0.00000 0.00%
100 3 0.73333 0.70000 0.80000 0.03333 0.05774 7.87%

% Survival Detail

Con--% Control Type Rep I Rep 2 Rep 3
0 Control Sed 0.90000 0.90000 0.90000
100 0.70000 0.80000 0.70000 -

Analyst: 1-000-092-101-1



CETIS Analysis Detail
Comparisons: Page 1 of 1
Report Date: 16 Feb-06 3:00 PM
Analysis: 05-2471-088B1 54203cea

Nematode 24 hour Acute test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
% Survival Comparison 01-6976-7512 01-6978-7512 16 Feb-063:00PM CETISv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C> T Angular (Corrected) <100 100 N/A 6.07%

Group Comparsons

Control vs Conc-% Statistic Critical P-Value MSD Decislon(0.05)
Control Sod 100 5.67000 2.13185 0.0024 0.08243 Significant Effect

ANOVATable

Source Sum of Squares Mean Square DF F Statistic P-Value Declslon(0.05)
Between 0.0720895 0.072089 1 32.15 0.00477 Significant Effect
Error 0.0089694 0.002242 4
Total 0.08105894 0.0743319 5

ANOVAAssumptions

Attribute Test Statistic Critical P-Value Decislon(0.01)
Variances Variance Ratio F 1515175000 199.00000 0.00000 Unequal Variances
Distributlon Shapiro-WilkW 0.81374 0.07784 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Control Sed 3 0.90000 0.90000 0.90000 0.00015 1.24905 1.24905 1.24905 0.00016
100 3 0.73333 0.70000 0.80000 0.05774 1.02982 0.99116 1.10715 0.06697

Graphics
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CETIS Test Summary Report Date:
Tet Link:

CETISm v1.1.2revl

Page 1 of 1
16 Feb-06 3:02 PM

10-6481-1341/8154204cea

-30-
Analyst Approval:

Nemalode 24 hour Acute test CH2M Hill

Test No: 04-3389-1423 Test type: Nematode Survival Duration: 24h
Start Date: 13 Feb-06 0&30 AM Protocol: ASTM E2172-01 (2001) Species: Caenorhabditis elegans
Ending Date: 14 Feb-06 08:30 AM DiI Water: Source: In-House Culture
Setup Date: 13 Feb-06 08:30 AM Brine:

Sample No: 09-5315-2344 Code: B1542-04 Client:
Sample Date: 15 Nov-05 Material: Sol Project:
Receive Date: Source: Hanford
Sample Age: 90d 8h . Station:

Comments: J10DV2, E284601

Comparison Summary

Analysis Endpoint NOEL LOEL ChV PMSD Method
0"-5921-2719 % SurvIval . 100 > 100 N/A 7.58% Equal Variance t Two-Sample

% Survival Summary

Conc-% Control Type Reps Mean Minimum lMixiun SE SD CV
0 Control Sod 3 0.90000 0.90000 0.90000 0.00000 0.00000 0.00%
100 3 0.83333 0.80000 0.90000 0.03333 0.05774 8.93%

% Survival Detail

Conc-%. Control Type Rep 1 Rep 2 Rep3
0 Control Sod 0.90000 0.90000 0.90000
100 0.80000 0.80000 0.90000

DOO-092-101-1



Comparisons: Page1 of 1
Report Dale: 16 Feb-08 3:02 PM
Analysis: 09-5921-271918154204ceaCETIS Analysis Detail

SNematode 24 hour Acute test CH2M Hill
Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
% SurvIval Comparison 10-6481-1341 10-6481-1341 16 reb-06 3:02 PM CETISvI.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C.> T Angular (Corrected) 100 >100 1 N/A 7.58%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD DeclsIon(0.05)
Control Sed 100 2 2.13185 0.0581 0.10083 Non-Signifcant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decislon(0.05)
Between 0.0134232 0.013423 1 4.00 0.11612 Non-Significant Effect
Error 0.0134232 0.003356 4
Total 0.02684637 0.016779 5

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decislon(0.01)
Variances Variance Ratio F 2267528000 199.00000 0.00000 Unequal Vadances
Distibution Shapiro-Wik W 0.81374 0.07784 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Control Sod 3 0.90000 0.90000 0.90000 0.00015 1.24905 1.24905 1.24905 0.00016
100 3 0.83333 0.80000 0.90000 0.05774 1.15445 1.10715 1.24905 0.08192

Graphics
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WASHINGTON HANFORD CLOSURE CROSS REFERENCE

DATE SUG CLIENT ID SAMPLING LOCATION

10/31/2005 E2748 JIODW4 600-131

11/08/2005 E2801 J1ODV4 PIT 23

11/14/2005 E2831 J10DT8 Upland Backfill Elevated-100-F-2

11/15/2005 E2846 J10DV2 Upland Native Reference-Central Plateau

11/15/2005 E2847 JIODVI Upland Backfill Low-118-DR-1&2

11/18/2005 E2857 JIODV3 Upland Native Elevated-JA Jones

11/21/2005 E2877 JIODVO Riparian Elevated-Site # 3 Upriver 100-D

11/28/2005 E2897 J10LJ5 Riparian Low-Site # 10 Downriver 100-D

12/08/2005 E2953 JI0DTG Riparian Reference-Site # 13 Vemita Bridge

-32 -



APPENDIX B
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CWHll NEMATODE TOXICITY TEST SURVIVAL DATA

Client QA/QC
Sample Description

Species: -

Cu as CuCJxHO
Caenorhabdis elerans

Lab DM#: B pnr;-

ID#: Nem Ob r

Beginning, Dale L2 3-06
Ending,Date 7- q 6

Time /3-0
Time J'5j0

Test Initiation: Tech: Tech:

Start #0alive # dead
Chamber Count found found
Number 0 24wr 24 hr

1 10 u

2 10 Lt
3 0 L4

4 10 o

5 10

6 10

7 10

8 10 B
9 10 (0

10 10

'I 10 w t4

12 10 '5- 5
13 10 1 A o

14 10 !0 0

15 10 0

Time: /336 Test Termination: Tech: Tech

Comments:

Cusum Chart Limits

S'-.1 to IZ- t

Task Manager -&A1 5 r 4 (6 J0 jissVx

Project Manager

QA Officer

Tim: IV

Endpoint

Survival

Wi

'q a

-34--



an-mm -'ODE TOXICITY TEST SOIL QUALITY AND TEST CHA .R ASSIGNMENT DATA

Client QA/QC
Sample Description see below
Test Speci' Caenorhabditis elegans

Tech. 0 Hr W T
Time o s 330

24 Hrs [IT
24 Hrs 113-)

Beginning, Date 0 - 63 o Time 1______
Ending, Date ) ~2'-O ( Time 1/ J3

ID#: Ner

Lab ID K-Med im pH % Moisture Ly-pa (*C) Comnmas:
O 24hr 0 hr0 hr 1 24 hr _ _hr _ _hr 24hr

LabControl 55 -7.-7 NA 11 Al

10 mg/L Cu .2 g.O NA

50 mg/L Cu 5% Z- NA . 20.

100 mg/L Cu 5.1 . NA _ _- _ 1

250 mg/L Cu NA ' 20N

Chamber Chamber Chamber
Lab ID Field ID Replicate # Lab ID Field ID Replicate # Lab ID Field ID Replicate #

Lab Control K-medium A I5 250 mg/L Cu A 7
Lab Control K-medium B 10 250 mg(L Cu B 13
Lab Control K-medium C 4 250 mg/L Cu C 8
10 mg/L Cu A 5
10 mg/L Cu B 14
10mgLCu C I
50 mg/L Cu A 2
50 mg/L Cu B 3
50 mg/L Cu C 6 .

100 mg/L Cu A II
mg/L Cu B 9

100 mg/L Cu C 12



CETIS Test Summary Report Date:
Test Link:

Page I of 1
26 Jan-06 2:57 PM

18-9490-9699rcea005

Nematode 24 hour Acute test CH2M Hill

,est No: 03-9544-7078 Test Type: Nematode Survival Duration: 22h
Start Date: 23 Jan-06 01:30 PM Protocol: ASTM E2172-01 (2001) Species; Caenorhabditis elegans
Ending Date: 24 Jan-06 11:30 AM Dil Water: Source: In-House Culture
Setup Date: 23 Jan-06 01:30 PM Brine:

Sample No: 13-1507-4495 Material: Copper Client:
Sample Date: 23 Jan-06 Code: 18033-08 Project:
Receive Date: 26 Jan-06 02:55 PM Source: Reference Toxdcant
Sample Age: 14h Station:

Comments: as CuSO4xSH20

Point Estimate Summary

Analysis Endpoint % Effect Conc-mg/L 95% LCL 95% UCL Method
07-3093-8444 % Survival 50 98.16186 67.398a2 142.9662 Trimmed Spearman-Karber

% Survival Summary

Conc-mg/L Control Type Reps Mean Minimum Maximum SE SD CV
0 Dilution Water 3 0.98667 0.90000 1.00000 0.03333 0.05774 5.97%
10 3 1.00000 1.00000 1.00000 0.00000 0.00000 0.00%
50 3 0.63333 0.60000 0.70000 0.03333 0.05774 9.12%
100 3 0.58887 0.50000 0.60000 0.03333 0.05774 10.19%
250 3 0.20000 0.00000 0A0000 0.11547 0.20000 100.00

% Survival Detail

Conc-mgL Control Type Rep I Rep 2 Rep3
0 Dilution Water 1.00000 0.90000 1.00000
. 0 1.00000 1.00000 1.00000
50 0.60000 0.60000 0.70000
100 0.60000 0.60000 0.50000
250 0.00000 0.40000 0.20000

CETIS"' vl.1.1 revC Analyst: 2- Approval: -36-000-092-101-1



CETIS Analysis Detail
Spearman-larber:
Report Date:
Analysis:

Page 1 of 1
26 Jan-06 2:57 PM

07-3093.8444/cea005

Nematode 24 hour Acute test CH2M Hill

.Indpoint Analysis Type Sample Link Control Link Date Analyzed Version
% Survival Trimmed Spearman-Karbar 18-9490-999 18-9490-9699 26 Jan-06 2:57 PM CETISvI.1.1

Spearman-Karber Options Point Estimates

Threshold Option LowerThreshold Trim pa EC50/LC50 95%LCL 95% UCIL
Control Threshold 0.03333334 20.34% 1.991943 0.08164523 98.16186 67.39882 142.96620

Data Summary Calculated Vartata(A/D)

Conc-mg/ Control Type Count Mean Minimum Maximum SE SD A B
0 Dilution Water 3 0.96667 0.90000 1.00000 0.01179 0.05773 29 30
10 3 1.00000 1.00000 1.00000 0.00000 0.00000 30 30
50 3 0.63333 0.60000 0.70000 0.01179 0.05773 19 30
100 3 0.56667 0.50000 0.80000 0.01179 0.05773 17 30
250 3 0.20000 0.00000 0.40000 0.04082 0.20000 6 30

Graphics
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CETIS" v.1.1 revC -37-
Appva-Analyst: ;0DOO-092-101-1
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Washington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-0S1-3 Pip I of I
Collector ComoanyContact Telenhone No. Protc Coordinator

L COLLOM _ JOAN KESSNER 373-4699 KESSNER. JH Price Cdt 8L Data Turnaround

Protect Desianadon Saaaallm Location SAFN. AirQuality [-1 45 Days
100 & 300 Arca Component of the RCGRA - IiCramftal SO 6O0--131 RC-051

Ice Chest No. Field LoEbook No. COA Method ofShianmcot
EL.1596 BESRAS6520

Shioned To Ofdtt Prop" No. i of LAdaSu/Air DiW No
a..CHlLL A060151

POSSIBLE SAMPLE HAZARDS/REMARKS
NE Preservation

Special Handling and/or Storage Type of Container GP P/G

NOW No. of Coutainer(s)

Voluame Iog MVatwucy

SAMPLE ANALYSIS saa
Asmna

S(pINo. nri Sh- S).ple Dat sSm rum 27

,0 Nironb SOIL d A-31-lS I .30, X
SOIL

JiielmWSOIL
1M0B~eSOIL

J1-.Wt 
.nSOIL

PSigw/Priat Names SPECIAL INSTRUCT7ONS Matrix
(1)/un By/Stncde SieDhySa) 42 Mi"Com-D21;TC D0 p Sd)-9S

eC 3b d-.. A tO; - 3DO't . Sabah
&hmin~wbcdBpReowd~wm Dwterm Recminedartuedin Davrrume P-Sb,

Relinquied By#Renwed Fm DO/Ti,, RecetdBWS&Vn Irr(TmI Ar

Refimnbchd By/ternoved I'm D810Thme Rectived 0yOSkorWIn Da- am

Relinq.uid ByflterocdFum DFe, mId/n wsdyoISd in -wDa/fine

Rinquhed Bye"Ased Fem DawTrrsm Received Bt3laed In Dluarrhm

LABORATORY Received By Tife Dahurria.
SECFION

JFINALSAMPLE Dismsal Mcdd DiBos dly -Dwarf
OPOSITION

8I 4EE-011 (08/292005)



Washington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-os1-4 Pa j of I

Collextor Coumnt Contact Telenbom No. Proiect Coordinator
L COLLOM JOAN KESSNER 375-4688 KESSNER.JH PriCode 8L Data Turnaround

Proief Desienation Samolist Loention SAF No. Air Quality [P 45 Days
100 & 300 Area Component of t. RCBRA - Incremnmal So PIT 23 RC-051

Ice Chest No. Field Lobook No. COA Method of Shipment
EL-596 BESRAS6520

Shioned To Ohite Property No. Bill of LadingjAir Hill No.
CH2MHILL A060151

POSSIBLE SAMPLE HAZARDS/REMARKS
NONE Ham NoHa

Special Handling and/or Storage Type of Container

NONE No. of Coaainer(s)

Volume ]
(000 1

Scch..NI)ia SSoijt
Specia Tacky

SAMPLE ANALYSIS sMl elat

Sample No. Manix Suplile Dae SamplTe .. -

J 101014 SOIL lit-1 -X) s 4>, --
J10DV5 SOIL

J1DV SOIL
J10DV7 SOIL

J10DVS SOIL
CHAIN OF POSSESSION SignPuint Names SPECIAL INSTRUCTIONS Matrix

vr dFmm - DeWTUW RWAIM 1110va ByDaSttmj This chai ofcusndy fonrdocuwnpts 9w kraar ofbk ield collecled soils m he CH21A Hill

S fft4 T.DLCSJ0 rI-0sla LM 2 4 //, 9*w, y Coils sinborakxy tbr icwisil pwot and lisi

Byirliemnd De m Received Byftored In Due'me (1) Paiicke Sim (Dry Sieve) - D422; Moistur Cont - D2216; itOC - 9060: pH (Sail) - 9045; U-SWIm
NiaanbyKjeMSW 351.2 Airama -350.3 IC Anmic-300.0 Percent Solids W.Wr

Relinuished ByfRzunned From D&*ITh RemindByESiwsd In Daerime i

Rxnquished ByRenmvSdFawm DiTerrine Rmind BXSn to DavefTme WT.-

R iished Bytlsnvud From 'aZie Renied ByvSred In Daterr i i6Z

Retinquisied By/Rentwed From DatnrThiw remind BywStoed In Datefrime

LABORATORY R-cind By Tic Datam
SECTION

1F1iAL SAMPLE Disposal Method Diposed By Dauldm
POSHTION

BNI-EE-O11 (O&/29/2005)



Washington Closure Hanford CHAIN OY CUSTODY/SAMPLE ANALYSIS REOUEST RC-051-9 P.e I of I
Coliector Comorapy Co;,tuct Tclenhone No. Proicet Coordinator
L COLI.OM JOAN KESSNER 375-4688 KESSNER.JI4 Price Code L Data Turuaround

Proicct Deshnation SsrmIlin e ication SAF No. Air Quality 45 Days
100 & 300 Arca Component ofthe RCBRA Incncmronal So Upland Backfill levated-100-F-2 Re-051

Ice Chest No. Field Loebook No. COA Method of Shineol
EL-1596 BESRAS6520

Shlonod To Offsite Proocrty No. oil] of Ladine/Air fill No.
CH2MiillJ. A060151

POSSIBLE SAMPLE I1A7.ARDSiREMARKS
Poenially Radioodir'. Preservation

Special Handling anid/or Storage Type of Container GIP PIG

NONE No. orConainer(s)

Volume

SAMPI.E ANALYSIS s D
TVA*

ASTM E2I|

Sample No. Marix Samph Due SampleTim -

J10DT8 SOILW Lo 11 - 1

JIOCTI

CHAIN OF POSSESSION gn/Print Names SPECIAL INSTRUCTIONS Matrx
d/ 1  /Particle Sin (Dry sieT) -D4: Moistme Conten - D21 TOC 9oW. PH 'Soil) - 9043

449Z 'Itrogeniby Kld"a- 3s1.2; Aanr-i. -3.3: CAion - o0. Percent Solids
Rei y d Daif Byrlored oI DAoLTie I/ .. /

Relinquished Bywtc/nowd 'non D irrfnl Received Bl&ored fi Date/Timn

Relinquished By/Rcntvcd Fron D cfl Rcend By/Stoed In D.wJrer ---

Rinxieshcd ByRnttoved Frnm DflSinC Received BydSuored In artITime -

LABORATORY Received Ily Tidle lTIOnCe
Sfr.TION

FIN . AMPLX I)IsumIMegla6d DisposedBy rhtc/Tiroe
DI PSITION

BH-EE-011 (08/22005)



Washington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REOUEST RC-051-15 Pu I of I
Collector CompanM Contact Telnhone No. Project CoordimatorL COLLOM JOAN KESSNER 375-4688 KESSNER, JH Prite Code 8L DataTurnaround

Proicer Desifnation Sarnitia, Location SAFNo. Air Quality 45 Days
100 & 300 Arcs Component of the RCIRA - Incremtuial So Upland Native Refirence-Central Plateau RC-051

Ice Chest No. Field Loubook No. COA Method orshiment
EL-1596 BESRAS620

Shioned To Offsite Property No. Bill of Ladine/Air Bill No.
CH2MHILL . A060151

POSSIBLE SAMPLE HAZARDS/REMARKS

NONE Preservaion

Special Handling aud/or Storage TypeofContarner
NONE No. of Container(s)

Volume 9'&sg ______

SfekesIha SoIa a
SlowI TO*z

SAMPLE ANALYSIS I'll
s ma

ASIM mi71

SamIle No. Matrix * SafIle Dain Ssmpit Thim 6 . :' g .,t- -

J10DV2 SOIL It-IS-05 '1Q000 1 1

CHAIN OF POSSESSIO Sign/Print Nams SPECIAL INSTRUCrIONS Matrix *

Relinquislad By/Rlmovkd MFAio A RUeed By,1ooed In Dae/rint This Clain ofcialody Fon docunnaws die ansfr of bulk field collectd soils o de CH2M Hill .

FeM v I DatwMi= R( PriLe Sine (Dry Steve) - D422; Moin: Content - D2216: TOC - 9060: p H (Soil) - 9045: aShsopl
reN 4  y- / / / /W oAP E D s l.35M2 ; Ae350. 3:oC Ads - 3 0.d P., ce aS olids 

!MjE-O 1, (54.29/200)W

Reding" Byntennoved Finm Dawfoinne :% 1 ggtdi Datll'Tina /'-.

RcharduishddBy/RtetwmedFaun Dawr/ie Rcmvd Iy/SUoRC4In Dato/rhm l

Relinqluised Byi/Renaved Fuxn Daterrne Rttctived BYV&Omed In Dalerinle xoc

Rdmiqmishcd By#Rcnawvd Fein Daicfrimw Rcived BySlwmd In Dawnurm

LA130RATORV R-!evW By Ti. Daterrinle
SECTION

FlNAdL SAMPLE Disiposal Melhod Dtspnsed By Dalerone

_b@osrroN

IqE-011 (OWS/2W05)



C~~h/7
Washington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-OSI-12 - I of ±

Collector Commmn Contact Teltohose No. PralectCoordlnaDT
L COLLOM JOAN KESSNER 375-4688 KESSNER. JK Price Code 8L Data TDrnarond

roices Designation Samoline Locatim, SAF No. Air Qi4 D100 & 300 Art. Componnr. of the RCDRA - hinrewmnta So Upland Backfill Low-I 16-DR-i&2 RC-05i

Ice Chest No. Field Loebook No. COA Method orshipment
EL-1596 BESRAZS520

Sh ined To offsite Provertv No. Bill of Lading/Air Bill No.
CH2MHILL A060151

POSSIBLE SAMPLE HAZARDS/REMARKS
NONE Preservation

Special Handling and/or Storage Type orContziner

NONE No. orContainer(s)

Volume

SAMPLE ANALYSIS

Sample No. Matrix Sampe Date Sample Time Ai
J100vi SOIL 40- 1-b0 ao'.o _ ---_

CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS Mmrix
R is d at wd Fvim Cmf ftcind B ia notevrima This Chub, ofcusiody on do.ouls the rnsr otbk f(lid coleted sois to te CHM Hill

*LCorvalis bwmny to, mwnteini peap.o n a .Imqtonx.

f tisdiy dFrom 0Danh/rim .t (1) Parle Size (Dry Siest) - D422. Moim contet - 02216: TOC - 9060: pH (Soil) 9045: R-swv
1 0Niucti by CjeldaI - 35l2 Anosna - 350.3: IC Anions - 300.O Pere,, Solids

.By/Rovrm Daiefrime-BS luDlTM

Rcsinquishied Dyftencvcd Pnmm DSTiu Acowud BySo..d I. DOeniew~-

Relinquished BylRnved From D0mwflawe Receind ByImSWW In Datelime .W
Relowquishe By/lteaved I'mi Dwtcrinm Rommied ynivorod in DWAIeTiM

LABORATORY Received fy, Tidk Daftdime
SECTION

FINAL SAMPLE Dispojai Mcthod Diuped By Date/rift

DlisftDSITION
BHI-S)11 (08/29/2005)

'II



Washington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-051-16 1P I of I
Collector Cobnnav Contact TelevlobneNo. Project Coordinator

L COLLOM JOAN KESSNER 375-4688 KESSNER, H Price Code 8L Data Turnaround

Proicet Desinnation Sampling Location SAFN&. Air Quality - 45 Days
100 & 300 Area Component ol-the RCBRA - Increentall So Upland Native Elcvated-JA Jones RC-051

Ice Chetlmok No. CID Method of Shipment
EL-15% BESRA 620

Shinned To D1fsitePropertyNo. Bill of Ladin/Air Bill No.
CH2MHILI. A060151

POSSIBLE SAMPLE HAZARDSIREMARKS
NONE Preservation N

Special Handling and/or Storage TypeofCntainer
NONE No. of Conitter(s) I I

Volum 100 o"
Ski.M(OIn Sainb.

b.WW ToIdday

SAMPLE ANALYSIS saaSt
Torjc.y

AST"fE2in

Sample No. Matrix SaNp Dae Samnk imc -3 .

JIODV3 SOIL 4:Z IS 7-77 1

CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS Matrix-
Frou Dawrimfe fdtao id This chaih orcnody bdnn tss tmferof but lieidctetdsoih o thtCH2M Hilt

7= lS / i Corvalls laborncy for umcinmud prearaio and aliquodq. SE4
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. CH2MHILL
,41111W ApphSMdc , *t etq

CH2M HIll

AppIlIed Scnce Labomtory

230D NW Wofint Aid

Corvca OR

97330.3538

P.O. BOX 428

CorcaI OR

97339-0428

TOO 541.752.4271

FM 541.762.0276January 31, 2006

Washington Closure Hanford

334247.AO.ZZ

RE: Laboratory Report for Washington Closure Hanford
Applied Sciences Laboratory Reference No. E2831

Joan Kessner/WCH:

On November 15, 2005, CH2M HILL Applied Sciences Laboratory received one sample
with a request for analysis of selected parameters. All analyses were performed by CH2M
HILL unless otherwise indicated below.

The analytical results and associated quality control data are enclosed. Any unusual
difficulties encountered during the analysis of your samples are discussed in the case
narrative. This data package meets standards requested by client and is not intended or
implied to meet any other standard.

CH2M HILL Applied Sciences Laboratory appreciates your business and looks forward to
serving your analytical needs again. If you should have any questions concerning the data, or
if you need additional information, please call Elizabeth Tepper at (541) 758-0235, extension
3127.

Sincerely,

66~ ~4/
Elizabeth Tepper
Analytical Manager

Enclosures A 'v
a -,REOEI VEil U.

lflflr'
FEB LUUD

M

-;
4) 0
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CLIENT SAMPLE CROSS-REFERENCE

CH2M HILL Applied Sciences Laboratory Reference No. E2831

Date Time
Sample ID Client Sample ID Collected Collected

E283101 JI0DT8 11/14/2005 17:21

-2-
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eS C2MHILL

Applied Sciences Laboratory

Organic CLP and CLP Like Data Qualifiers

U The analyte was analyzed for, but not detected above the reported sample quantitation
limit.

J The analyte was positively identified; the associated numerical value is the approximate
concentration of the analyte in the sample.

UJ The analyte was not detected above the reported sample quantitation limit. However, the
reported quantitation limit is approximate and may or may not represent the actual limit
of quantitation necessary to accurately and precisely measure the analyte in the sample,

N The analysis indicates the presence of an analyte for which there is presumptive evidence
to make a "tentative identification".

NJ The analysis indicates the presence of an analyte that has been "tentatively identified"
and the associated numerical value represents its approximate concentration.

P The primary and confirmation analyte result recoveries do not match.

E The analyte was positively identified; the associated numerical value exceeded the
instrument calibration range.

R The sample results are rejected due to serious deficiencies in the ability to analyze the
sample and meet quality control criteria. The presence or absence of the analyte cannot
be verified.

Inorganic CLP and CLP Like Data Qualifiers

U The analyte was analyzed for, but not detected above the reported sample quantitation
limit.

B The analyte was positively identified; the associated numerical value is the approximate
concentration of the analyte in the sample.

UJ The analyte was not detected above the reported sample quantitation limit. However, the
reported quantitation limit is approximate and may or may not represent the actual limit
of quantitation necessary to accurately and precisely measure the analyte in the sample.

E The analyte was positively identified; the associated numerical value exceeded the
instrument calibration range.

N The matrix spike/matrix spike duplicate recovery for the analyte is outside of acceptance
criteria-qualifier is applied to the native sample only.

R The sample results are rejected due to serious deficiencies in the ability to analyze the
sample and meet quality control criteria. The presence or absence of the analyte cannot
be verified.

G:\REPORTS':LP Data Qualiflers.doc - 4-



AMMONIA
METHOD EPA 350.3
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CASE NARRATIVE
AMMONIA

Analytical Method: EPA 350.3

Lab Name: CH2M HILL Applied Sciences Lab

Project Name: Washington Closure Hanford

Batch No.: E2831

Contract #.: 334247.AO.Z Z

Prime Contractor.:

1. Holding Times:
All acceptance criteria were met.

H. Analysis:

A. Calibration:
All acceptance criteria were met.

B. Blanks:
All acceptance criteria were met.

C. Matrix Spike/Matrix Spike Duplicate(MS/MSD)
All analyses were performed in accordance with standard operating procedures.

D. Laboratory Control Spike(LCS)
All acceptance criteria were met.

E. Duplicate Samrle(s)
All analyses were performed in accordance with standard operating procedures.

F. Analytical Exceptions:
None.

II. Samolin Euimment:
None.

IV. Documentation Excentions:
None

V. I certify that this data package is in compliance with the terms and conditions agreed to by the client and CH2M
HILL, both technically and for completeness, except for the conditions detailed above. Release of the data
contained in this hardcopy data package has been authorized by the Laboratory Manager or designee, as verified
by the following signature.

Reported by: L

Reviewedby:

Date: ) C)

Date: A ('

-6-
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SAMPLE DATA
SUMMARY
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1A-WC

GENERAL CHEMISTRY ANALYSIS DATA SHEET

Field Sample ID:

J1ODTS

SDO No.: E2831

Matrix: SOIL

Lab Name: CH2M HILL/LAB/CVO

Lab Sample ID: E283101

Date Received: 11/15/05

PORN I GEN CHEM

Sample Analysis Date
CAS No. Analyte MDL PQL Result Q Units DF Amount Method Analyzed

7664-41-7 Aaunia-N 0.507 1.90 1.14 B mg/kg 1 1.0751 G E350.3 11/29/05

-8-n060123-15:27-M13i-W



1A-WC

GENERAL CHEMISTRY ANALYSIS DATA SHEET

Field Sample ID:

SB1-1129

sDG No.: E2831

Matrix: SOIL

Lab Name: CH2M HILL/LAB/CVO

Lab Sample ID: SB1-2129

Date Received: / /

Sample Analysis Date
CAS No. Analyte MDL PQL Result Q Units DF Amount Method Analyzed

7664-41-7 Ammonia-N 0.534 2.00 1.09 B mg/kg 1 1 G E350.3 11/29/05

FORM I GEN CHEM -9 -ETN60223-16;36-=831-W



QC DATA
SUMMARY
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2 -WC

GENERAL CHEMISTRY INITIAL CALIBRATION DATA

SDG No.: E2831

Analysis Method: E350.3

Instrument Name: NONE

Initial Calibration ID: 112905NH3

Lab Name: CH2M HILL/LAB/CVO

Initial Calibration Date: 11/29/05 11:30

Concentration Units: mg/L

RT060123-15127-2831-W

Std Reasp Std Reasp Std Reasp Std Resp Std Reasp Std Reasp Std Reasp

Analyte 1 1 2 2 3 3 4 4 5 5 6 6 7 7

Ammonia-N 0.10 149 1.0 95.1 10.0 39.9 100 -13

FORM II GEN CHEM ELC f_



2-WC

GENERAL CHEMISTRY INITIAL CALIBRATION DATA

SDG No.: E2831

Analysis Method: E350.3

Instrument Name: NONE

Initial Calibration ID: 112905NH3

Lab Name: CH2M HILL/LAB/CVO

Initial Calibration Date: 11/29/05 11:30

Concentration Units: mg/L

FORM 11 (Part 2) GEN CHEM E3_5 _

Curve

Analyte Type r

Ammonia-N LNR 0.9999

M 602m..ise2231-W



2B-WC

GENERAL CHEMISTRY SECOND SOURCE CALIBRATION VERIFICATION DATA

SDG No. : E2831

Analysis Method: E350.3

Concentration Units: mg/L

Second Source ID: ICV-1129

Lab Name: CH2M HILL/LAB/CVO

Instrument Name: NONE

Initial Calibration ID: 112905NH3

Comments:

FORM II-B GEN CHEMET060123-15:27-22831-W

Analyte Expected Found %D Q

Ammonia-N 1 1.07 7.0



2A-WC

GENERAL CHEMISTRY CALIBRATION VERIFICATION DATA

SDG No.: E2831

Analysis Method: E350.3

Concentration Units: mg/L

Analytical Lot ID: 112905NH3

Lab Name: CH2M HILL/LAB/CVO

Instrument Name: NONE

Initial Calibration ID: 112905NH3

CCV 01 ID: CV1-1129 CCV #2 ID: CV2-1129 CCV #3 ID: CV3-1129

COMMENTS:

-14-
E350.38T060123-15:27-82831-W

Analyte Expected Found %D Q Expected Found %D Q Expected Found %D Q
Annonia-N 0.1 0.0997 -0.3 1 0.989 -1.1 1 0.845 -15.5

f I I I

FORM II-A GEN CHEM



3 -WC

SOIL GENERAL CHEMISTRY METHOD BLANK SUMMARY

SDG No.: 22831

Analysis Method: E350.3

Initial Cal ID: 112905NH3

Matrix: (Soil/Water) SOIL

Field Sample ID:

SB1-1129

Lab Name: CH2M HILL/LAB/CVO

Lab Sample ID: SB1-1129

Date Analyzed: 11/29/05

Time Analyzed: 1226

Instrument: NONE

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, MS, AND MSD:

_____ F___ ___ ___

COMMENTS:

9 60123-16:59-08131-W FORM III GEN CHEM E350.3

-15-

04

16

CLIENT LAB DATE TIME
SAMPLE ID SAMPLE ID ANALYZED ANALYZED

BS1S1129 BSS1129 11/29/05 1222
Jl0DT8 E283101 11/29/05 1317

_____ I ___ ___ ___



7-WC

GENERAL CHEMISTRY LABORATORY CONTROL SAMPLE

SDG No.: E2831

Analysis Method: E350.3

Initial Cal ID: 112905NH3

Matrix: (Soil/Water) SOIL

Instrument: NONE

Lab Name: CH2M HILL/LAB/CVO

LCS ID: BS1S1129

Date Analyzed: 11/29/05

Time Analyzed: 1222

Concentration Units: mg/kg

QC Limits
Analyte Expected Found %R %R Q

Ammonia-N 20 21.4 107.2 80-120

* Values outside of QC limits

Comments:

FORK VII GEN CHEM- E3 50.-316 -E"060123-16: 59-=931-w



14-WC

GENERAL CHEMISTRY ANALYTICAL SEQUENCE

SDG No.: E2831 Lab Name: CH2M HILL/LAB/CVO

Analysis Method: E350.3

Instrument: NONE

Analytical Lot ID: 112905NH3

Lab Code: CVO

COE4ENTS:

E350.-317 -FORM XIV GEN CHEM

CLIENT LAB DATE TIME
SAMPLE ID SAMPLE ID ANALYZED ANALYZED

01 CV1-1129 CV1-1129 11/29/05 1218
02 CV2-1129 CV2-1129 11/29/05 1218
04 BS1S1129 BSS11129 11/29/05 1222
06 SB1-1129 SB1-1129 11/29/05 1226
16 JiODT8 E283101 11/29/05 1317
17 CV3-1129 CV3-1129 11/29/05 1328
25 ICV-1129 ICV-1129 11/29/05 1130

M640123-1s 27-328314



MDL Study Report

0 CH2MHILL
qwAp$*id SLd~ne a"

Analytical Method: E350.3 Instrument ID: NONE

Matrix: Soil Concentration Units: mg/kg

Analysis Amt. Replicates Std.

Analyte Date Spiked 1 2 3 4 5 6 7 8 Dev. MDL

Ammonia OS/05/05 2 2.18 1.70 1.73 1.70 1.73 1.74 1.81 0.170 0.534

E1rd1fl)4S,37-E2afl.Wi

CH2M HILL
Applied Sciences Labortory (ASL)
2300 NW Walnut Blvd.
P.O. Box 428
Corvallis, OR 97330-0428
Telephone: 541-752-4271
Fax: 541-752-027601123106



ANIONS BY METHOD EPA300.0
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CASE NARRATIVE
ANIONS

Analytical Method: EPA300.0

Lab Name: CH2M HILL Applied Sciences Lab

Batch No.: E2831

Contract #.: 334247.AO.ZZ

Base/Command: Washinaon Closure Prime Contractor.:

L Holding Times:
All acceptance criteria were met.

I. Analysis:

A. Calibration:
All acceptance criteria were met.

B. Blanks:
All acceptance criteria were met.

C. Matrix Spike/Matrix Spike Duilicate Sample(s):
Samples were analyzed in accordance with SOP.

D. Laboratory Control Spike(LCS)
All acceptance criteria were met.

E. Analytical Exception:
None.

F. Other:
None.

IM. Sampline Eouiment:
None.

IV. Documentation Exceptions:
None

V. I certify that this data package is in compliance with the terms and conditions agreed to by the client and CH2M
HILL, both technically and for completeness, except for the conditions detailed above. Release of the data
contained in this hardcopy data package has been authorized by the Laboratory Manager or designee, as verified
by the following signature.

Reported by:

Reviewed by2

Date: ' / -& 6

Date; -4301

AFCEE FORM I-1 -20-



SAMPLE DATA
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lA-WC

GENERAL CHEMISTRY ANALYSIS DATA SHEET

Field Sample ID:

J10DT8

SDG No.: E2831

Matrix: SOIL

Lab Name: CH2M HILL/LAB/CVO

Lab Sample ID: E283101

Date Received: 11/15/05

Sample Analysis Date
CAS No. Analyte MDL PQL Result Q Units DF Amount Method Analyzed

16887-00-6 Chloride 0.0318 0.654 2.22 mg/kg 1 1.95 G E300.OA 11/23/05
16984-48-8 Fluoride 0.0284 0.654 0.222 B mg/kg 1 1.95 C E300.OA 11/23/05
14797-55-8 Nitrate-N 0.0246 0.654 8.89 mg/kg 1 1.95 G E300.OA 11/23/05
14797-65-0 Nitrite-N 0.0235 0.654 1.93 mg/kg 1 1.95 G E300.OA 11/23/05
14808-79-8 Sulfate 0.0422 0.654 15.0 mg/kg 1 1.95 a E300.OA 11/23/05

FORM I GEN CHEM -22-MW60230-L6:7-MUm-W



1A-WC

GENERAL CHEMISTRY ANALYSIS DATA SHEET

Field Sample ID:

SB1-1123

SDG No.: E2831

Matrix: SOIL

Lab Name: CH2M HILL/LAB/CVO

Lab Sample ID: SB1-1123

Date Received: / /

Sample Analysis Date
CAS No. Analyte MDL PQL Result Q Units DF Amount Method Analyzed

16887-00-6 Chloride 0.0121 0.250 0.0350 B mg/kg 1 5 G E300.OA 11/23/05
16984-48-8 Fluoride 0.0109 0.250 0.250 U mg/kg 1 5 G E300.OA 11/23/05
14797-55-8 Nitrate-N 0.00939 0.250 0.250 U mg/kg 1 5 G E300.OA 11/23/05
14797-65-0 Nitrite-N 0.00898 0.250 0.250 U mg/kg 1 5 G E300.OA 11/23/05
14808-79-8 Sulfate 0.0161 0.250 0.250 U mg/kg 1 5 G E300.OA 21/23/05

FORM I GEN CHEM -23 -DHO60130-16!17-=2331-W



QC DATA SUMMARY
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2 -WC
GENERAL CHEMISTRY INITIAL CALIBRATION DATA

SDG No.: E2831 Lab Name: CH2M HILL/LAB/CVO

Analysis Method: E300.0A

Instrument Name: I2Q

Initial Calibration Date: 07/08/05 11:53

Concentration Units: Mg/L

Initial Calibration ID: 300A-070805

FORM II GEN CHEM

Std Resp Std Resp Std Resp Std Resp Std Resp Std Resp Std Resp
Analyte 1 1 2 2 3 3 4 4 5 5 6 6 7 7

Chloride 0.020 0.0061 0.10 0.015 0.50 0.083 1.0 0.14 5.0 0.78 10.0 1.8 1
Fluoride 0.10 0.0031 0.30 0.050 1.0 0.13 S.0 1.0 10.0 2.3
Nitrate-N 0.020 0.010 0.10 0.034 0.50 0.17 1.0 0.36 5.0 2.1 10.0 4.7
Nitrite-N 0.020 0.0031 0,10 0.018 0.50 0.10 1.0 0.22 5.0 1.3 10.0 2.7
Sulfate 0.060 0.0066 0.30 0.028 1.5 0.15 3.0 0.30 15.0 1.7 30.0 3.7

M060130o-14;.3-M832-W



2-WC

GENERAL CHEMISTRY INITIAL CALIBRATION DATA

SDG No.: E2831

Analysis Method: E300.OA

Instrument Name: ICQ

Initial Calibration ID: 300A-070805

Lab Name: CH2M HILL/LAB/CVO

Initial Calibration Date: 07/08/05 11:53

Concentration Units: mg/L

FORM II (Part 2) GEN CHEM

Curve

Analyte Type r Q
Chloride LNR 0.9985

Fluoride LNR 0.9976

Nitrate-N LNR 0.9985

Nitrite-N LNR 0.9997
Sulfate LNR 0.9990

E3QD*DHo60130-16M32831-.W



2B-WC

GENERAL CHEMISTRY SECOND SOURCE CALIBRATION VERIFICATION DATA

SDG No.: E2831

Analysis Method: E300.0A

Concentration Units: MG/L

Second Source ID: ICV-0708

Lab Name: CH2M HILL/LAB/CVO

Instrument Name: ICQ

Initial Calibration ID: 300A-070805

Comments:

FORM II-B GEN CHEM

Analyte Expected Found %D Q

Chloride 5 4.78 -4.4

Fluoride 5 5.21 4.1

Nitrate-N 32.9 31.3 -5.0

Nitrite-N 2.86 3.13 9.5

Sulfate 5 4.96 -0.9

F21 0YW60126-09:04-82831-W



2A-WC

GENERAL CHEMISTRY CALIBRATION VERIFICATION DATA

SDG No. : E2831 Lab Name: CH2M HILL/LAB/CVO

Analysis Method: E300.0A

Concentration Units: MG/L

Analytical Lot ID: 112305p3

CCV #1 ID:CV1-1123

Instrument Name: ICQ

Initial Calibration ID: 300A-070805

CCV #2 ID: CV2-1123 CCV #3 ID:

Analyte Expected Found %D 0 Expected Found %D Q Expected Found %D I

Chloride 5 4.54 -9.2 5 4.55 -9.1

Fluoride 5 4.51 -9.7 5 4.53 -9.4

Nitrate-N 5 4.85 -3.0 5 4.87 -2.6

NitritQ-N 5 5.12 2.3 5 5.13 2.5

Sulfate 15 14.6 -2.6 151 14.4 -4.11

COMMENTS:

-28-
E300.0FORM 1I-A GEN CHEM

,O60124-09-04-22831-W



3-WC

SOIL GENERAL CHEMISTRY METHOD BLANK SUMMARY

SDG No.: E2831

Analysis Method: E300.OA

Initial Cal ID: 300A-070805

Matrix: (Soil/Water) SOIL

Instrument: ICQ

Field Sample ID:

SBI-1123

Lab Name: CH2M HILL/LAB/CVO

Lab Sample ID: SB1-1123

Date Analyzed: 11/23/05

Time Analyzed: 1546

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, MS, AND MSD:

CLIENT LAB DATE TIME
SAMPLE ID SAMPLE ID ANALYZED ANALYZED

BS1S1123 BS1S1123 11/23/05 1514
BS251123 BS2S1123 11/23/05 1535
J1ODT8 E283101 11/23/05 1639

COMMENTS:

Yt060126-Ot O4-321M-W FORM III GEN CHEM E300.A

-29-

15

16

24



7-WC

GENERAL CHEMISTRY LABORATORY CONTROL SAMPLE

SDG No.: E2831

Analysis Method: E300.OA

Initial Cal ID: 300A-070805

Matrix: (Soil/Water) SOIL

Instrument: ICQ

Lab Name: CH2M HILL/LAB/CVO

LCS ID: BS1S1123

Date Analyzed: 11/23/05

Time Analyzed: 1514

Concentration Units: MG/KG

QC Limits
Analyte Expected Found %R %R Q

Chloride 215 242 112.5 70-130
Fluoride 306 269 87.9 70-130
Nitrate-N 243 214 87.8 70-130
Sulfate 314 223 71.1 70-130

* Values outside of QC limits

Comments:

FORM VII GEN CHEM E300-0M6013m-16,04-B391-W



7-WC

GENERAL CHEMISTRY LABORATORY CONTROL SAMPLE

SDG No.: E2831

Analysis Method: E300.OA

Initial Cal ID: 30OA-070805

Matrix: (Soil/Water) SOIL

Instrument: ICQ

Lab Name: CH2M HILL/LAB/CVO

LCS ID: BS2S1123

Date Analyzed: 11/23/05

Time Analyzed: 1535

Concentration Units: MG/KG

QC Limits
Analyte Expected Pound %R %R Q

Nitrite-N 2.86 2.91 101.6 70-130

* Values outside of QC limits

Comments:

FORM VII GEN CHEM6017-1i 04-9283-W E300..D31



14-WC

GENERAL CHEMISTRY ANALYTICAL SEQUENCE

SDG No.: E2831 Lab Name: CH2M HILL/LAB/CVO

Analysis Method: E3SO.0A

Instrument: IC

Analytical Lot ID: 300A-070805

Lab Code: CVO

COMMENTS:

FORM XIV GEN CHEM2

CLIENT LAB DATE TIME
SAMPLE ID SAMPLE ID ANALYZED ANALYZED

02 LEVEL1 LEVELI 07/08/05 1049
03 LEVEL2 LEVEL2 07/08/05 1102
04 LEVELS LEVEL3 07/08/05 1115
05 LEVEL4 LEVEL4 07/08/05 1127
06 LEVELS LEVELS 07/08/05 1140
07 LEVEL6 LEVEL6 07/08/05 1153
09 ICV-0708 ICV-0708 07/08/05 1218
10 ICV-0708 ICV-0708 07/08/05 1231
12 ICV-0708 ICV-0708 07/08/05 1421

E3 00. OA32 -nOGO 126-09; 0-M A]I-W



14-WC

GENERAL CHEMISTRY ANALYTICAL SEQUENCE

SDG No.: E2831 Lab Name: CH2M HILL/LAB/CVO

Analysis Method: E300.OA

Instrument: ICQ

Analytical Lot ID: 11230503

Lab Code: CVO

COMMENTS:

E300. 0A33-FORM XIV GEN CHEM

CLIENT LAB DATE TIME
SAMPLE ID SAMPLE ID ANALYZED ANALYZED

14 CV1-1123 CV1-1123 11/23/05 1503
15 BS1S1123 BS1S1123 11/23/05 1514
16 BS2S1123 BS2S1123 11/23/05 1535
19 SB1-1123 SB1-1123 11/23/05 1546
24 JlODT8 E283101 11/23/05 1639
29 CV2-1123 CV2-1123 11/23/05 1805

YO60126a-09:04-9281-W



MDL Study Report

. CH2MHILLe411111W App.dSc es Leboroy

Analytical Method: E300.0 Instrument ID: ICQ
Matrix: Soil Concentration Units: MG/KG

Analysis Amt. Replicates Std.
Analyte Date Spiked 1 2 3 4 5 6 7 8 Dev. MDL

Ninte 11/01/05 0.25 0.225 0.250 0.215 0.240 0245 0225 0.255 0.0149 0.0469
Nitite-N 11/01/05 0.25 0.230 0.270 0.270 0.260 0.270 0.260 0.265 0.0143 0.0449
Sulfate 11/01/05 0.75 0.790 0.735 0.730 0.795 0.775 0.750 0.760 0.0256 0.0806
Chloride 11/01/05 0.25 0.315 0.315 0.340 0.340 0.290 0.300 0.330 0.0193 0.0607
Fluoride 11/02105 0.5 0505 0.480 0.500 0.470 0.490 0.485 0.455 0.0173 0.0543

M060127.16:0-E25JI-W

CH2M HILL
Applied Sciences Labortory (ASL)
2300 NW Walnut Blvd.
P.O. Box 428
Corvallis, OR 97330-0428
Telephone: 541-752-4271
Fax: 541-752-027601127/06



PERCENT MOISTURE
ASTM D2216

-35-



1A-WC
GENERAL CHEMISTRY ANALYSIS DATA SHEET

Field Sample ID:

7JIODTS

SDG No.: E2831

Matrix: SOIL

Lab Name: CH2M HILL/LAB/CVO

Lab Sample ID: E283101

Date Received: 11/15/05

Sample Analysis Date
CAS No. Analyte MDL PQL Result Q Units DF Amount Method Analyzed

MOISTURE Moisture 0.00 0.00 1.89 % 1 25.6425 0 ASTM D2216 11/17/05

- n - - -

FORM I GEN CHEM -36-0601ue-16=38-M@3n-w



PARTICLE SIZE
METHOD 422

-37-



Hanford
Particle Size

493.3 g sample used
Weight retained is the weight of material ON each sieve
ANALYST: KH 11/17/2005

Lab I.D.
E283101

Client
I.D.

JI0DT8

Sieve
#t

8

16
30
50
100
200
325

pan
total

W CH2M HILL
0 Apped Solences Group

23WNW htuhdV, Con's OR 97330368
P.Q. 80,424 Cma|vt OR 973390428

Tot 4I.7&4271 Faxd.752.0276

Sieve Size

(urm)
2362
1180
600
500
147
75
45

Sieve Size
(mm)
2.362
1.180
0.600
0.500
0.147
0.075
0.045

Weight
Retained

0.00
0.00

51.30
103.20
67.80
144.10
54.50
70.10
491.0

Weight
Retained

(%)
0.00
0.00
10.45
21.02
13.81
29.35
11.10
14.28

Cumulative
Coarser

(%)
0.00
0.00
10.45
31.47
45.27
74.62
85.72
100.00

Cumulative
Finer
(%)

100.00
100.00
89.55
68.53
54.73
25.38
14.28
0.00



pH
METHOD SW9045C

-39-



GENERAL CHEMISTRY ANALYSIS DATA SHEET

Field Sample ID:

J1ODT8

SDG No.: E2831

Matrix: SOIL

Lab Name: CH2M HILL/LAB/CVO

Lab Sample ID: E283101

Date Received: 11/15/05

Sample Analysis Date
CAS No. Analyte MDL PQL Result Q Units DF Amount Method Analyzed

pH pH 0.00 0.00 7.97 pH 1 20 G SW9045C 11/17/05

FORM I GEN CHEM -40-M60216t-15:4-W2-w



lA-WC
GENERAL CHEMISTRY ANALYSIS DATA SHEET

Field Sample ID:

gu1-1117

SDG No.: E2831

Matrix: SOIL

Lab Name: CH2M HILL/LAB/CVO

Lab Sample ID: SB1-1117

Date Received: / /

Sample Analysis Date
CAS No. Analyte MDL PQL Result Q Units DF Amount Method Analyzed

pH pH 0.00 0.00 5.73 pH 1 20 G SW9045C 11/17/05

FORM I GEN CHE -41l-M060118s-2s247-82631-W



TKN
METHOD EPA 351.4

-42-



CASE NARRATIVE
TKN

Analytical Method: EPA 351.4 Batch No.: E2831

Lab Name: CH2M HILL Applied Sciences Lab

Project Name: Washington Closure Hanford

Contract #.: 334247.AO.Z Z

Prime Contractor.:

I. Holdina Times:
All acceptance criteria were met.

I. Analysis:

A. Calibratioi:
All acceptance criteria were met.

B. Blanks:
All acceptance criteria were met.

C. Matrix Spike/Matrix Snike Duplicate(MS/MSD)
All analyses were performed in accordance with standard operating procedures.

D. Laboratory Control Spike(LCS)
All acceptance criteria were met.

E. Duplicate Samole(s):
All analyses were performed in accordance with standard operating procedures.

F. Analytical Exceptions:
None.

II. Sampling Eouinment:
None.

IV. Documentation Exceptions:
None

V. I certify that this data package is in compliance with the terms and conditions agreed to by the client and CH2M
HILL, both technically and for completeness, except for the conditions detailed above. Release of the data
contained in this hardcopy data package has been authorized by the Laboratory Manager or designee, as verified
by the following signature.

Reported by:

Reviewed by: LJU

Date: I ( 1

Date: Iq IrL,

-43-



SAMPLE DATA
SUMMARY
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1A-WC

GENERAL CHEMISTRY ANALYSIS DATA SHEET

Field Sample ID:

J1ODT8

SDG No.: E2831

Matrix: SOIL

Lab Name: CH2M HILL/LAB/CVO

Lab Sample ID: E283101

Date Received: 11/15/05

Sample Analysis Date
CAS No. Analyte MDL PQL Result Q Units DF Amount Method Analyzed

7727-37-9 Total Kjeldahl Nitrogen as N 21.3 102 710 mg/kg 1 1.0035 G E351.4 11/22/05

FORK I GEN CHEM -45-Mro0123-19:O9-Z2S31-W



1A-WC

GENERAL CHEMISTRY ANALYSIS DATA SHEET

Field Sample ID:

0B1-1122

SDG No.: E2831

Matrix: SOIL

Lab Name: CH2M HILL/LAB/CVO

Lab Sample ID: SB1-1122

Date Received: / /

Sample Analysis Date
CAS No. Analyte MDL PQL Result Q Units DF Amount Method Analyzed

7727-37-9 Total Kieldahl Nitrogen as N 21.0 100 68.5 B mg/kg 1 1 G E351.4 11/22/05

FORM I GEN CHEM -46-Mr60123-19:09-22311-V



QC DATA
SUMMARY

-47-



2 -WC

GENERAL CHEMISTRY INITIAL CALIBRATION DATA

SDG No.: E2831

Analysis Method: E351.4

Instrument Name: NONE

Initial Calibration ID: 112205TKN

Lab Name: CH2M HILL/LAB/CVO

Initial Calibration Date: 11/22/05 13:00

Concentration Units: mg/L

FORM II GEN CHEM

Std Resp Std Resp Std Resp Std Resp Std Resp Std Resp Std Resp
Analyte 1 1 2 2 3 3 4 4 5 5 6 6 7 7

Total Kjeldahl Nitrogen 2.0 148 20.0 93.9 200 40.0 2000 -17

t!

M r60123-19:12-22831-W Em&--



2-WC

GENERAL CHEMISTRY INITIAL CALIBRATION DATA

SDG No.: E2831

Analysis Method: E351.4

Instrument Name: NONE

Initial Calibration ID: 112205TKN

Lab Name: CH2M HILL/LAB/CVO

Initial Calibration Date: 11/22/05 13:00

Concentration Unitst mg/L

FORM II (Part 2) GEN CHEM

Curve

Analyte Type r Q
Total Rjeldahl Nitrogen as N LNR 0.9998

E37492-er050123..-s12 -=631-w



28-WC

GENERAL CHEMISTRY SECOND SOURCE CALIBRATION VERIFICATION DATA

SDG No.: E2831

Analysis Method: E351.4

Concentration Units: Mg/L

Second Source ID:ICV-1122

Lab Name: CH2M HILL/LAB/CVO

Instrument Name: NONE

Initial Calibration ID: 112205TKN

Comments:

FORM II-B GEN CHEM

Analyte Expected Found %D Q

Total Xjeldahl Nitrogen as N 13.6 13.7 0.7

Mr 60123.19;36- =531-V



2A-WC

GENERAL CHEMISTRY CALIBRATION VERIFICATION DATA

SDG No.: E2831

Analysis Method: E351.4

Concentration Units: mg/L

Analytical Lot ID: 112205TKN

Lab Name: CH2M HILL/LAB/CVO

Instrument Name: NONE

Initial Calibration ID: 112205TKN

CCV #1 ID: CV1-1122 CCV #2 ID: CV2-1122 CCV #3 ID:CV3-1122

Analyte Expected Found %D 0 Expected Found %D Q Expected Found %D Q
Total Kjeldahl Nitrogen as N 2 2.05 2.7 20 19.7 -1.6 200 182 -8.9

COMMENTS:

-51-
E351.4FORM II-A GEN CHEM

r60123-19,20-92831-W



2A-WC

GENERAL CHEMISTRY CALIBRATION VERIFICATION DATA

SDG No.: E2831

Analysis Method: E351.4

Concentration Units: mg/L

Analytical Lot ID: ll220STKN

CCV #4 ID:CV4-1122

Lab Name: CH2M HILL/LAB/CVO

Instrument Name: NONE

Initial Calibration ID: 112205TKN

CCV #5 ID: CCV #6 ID:

COMMENTS:

FORM II-A GEN CHEM

Analyte Expected Found %D Q Expected Found %D Q Expected Found %D I

Total Kjeldahl Nitrogen as N 20 19.1 -4.5

-52-
E351.4MT60123-19:20-22831-k



3 -WC

SOIL GENERAL CHEMISTRY METHOD BLANK SUMMARY

SDG No.: E2831

Analysis Method: E351.4

Initial Cal ID: 112205T1N

Matrix: (Soil/Water) SOIL

Instrument: NONE

Field Sample ID:

SB1-1122

Lab Name: CH2M HILL/LAB/CVO

Lab Sample ID: SB1-1122

Date Analyzed: 11/22/05

Time Analyzed: 1316

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, MS, AND MSD:

CLIENT LAB DATE TIME
SAMPLE ID SAMPLE ID ANALYZED ANALYZED

BSIS1122 BS1S1122 11/22/05 1307
6 J10DT8 E283101 11/22/05 1443

COMMENTS:

=060123-19:12-=631-W FORM III GEN CHEM E351.4

-53-

05
2



7-WC

GENERAL CHEMISTRY LA3ORATORY CONTROL SAMPLE

SDG No.: E2831

Analysis Method: E351.4

Initial Cal ID: 112205TKN

Matrix: (Soil/Water) SOIL

Instrument: NONE

Lab Name: CH2M HILL/LAB/CVO

LCS ID: BSlSll22

Date Analyzed: 11/22/05

Time Analyzed: 1307

Concentration Units: mg/kg

QC Limits
Analyte Expected Found %R %R Q

Total Kjeldahl Nitrogen as N 680 685 100.6 75-125

* Values outside of QC limits

Comments:

FORM VII GEM CHEM E351:-454 -=060e124-09sAI-E281-W



14-WC

GENERAL CHEMISTRY ANALYTICAL SEQUENCE

SDG No.: E2831 Lab Name: CH2M HILL/LAB/CVO

Analysis Method: E351.4

Instrument: NONE

Analytical Lot ID: 112205TKN

Lab Code: CVO

COMMENTS:

FORM XIV GEN CHEM

CLIENT LAB DATE TIME
SAMPLE ID SAMPLE ID ANALYZED ANALYZED

01 CV1-1122 CV1-1122 11/22/05 1304
02 CV1-1122 CV2-1122 11/22/05 1304
03 ICV-1122 ICV-1122 11/22/05 1307
05 BS1S1122 BSIS1122 11/22/05 1307
07 SBI-1122 SB1-1122 11/22/05 1316
18 CV3-1122 cv3-1122 11/22/05 1358
26 J1oDT8 E283101 11/22/05 1443
27 CV4-1122 CV4-1122 11/22/05 1447

E351~455--M60s123-19 r12-10831-V



MDL Study Report

0 CH2MHILL
4q W App1(ed&JEfcn Labonfq

Analytical Method: E351.4 Instument ID: NONE

Matrix: Soil Concentration Units: mg/ka

Analysis Amt. Replicates Std.

Analyte Date Spiked 1 2 3 4 5 6 7 8 Dev. MDL
Total KjeldahlNitrogem 03/17/05 100 100 109 113 103 101 116 99.8 6-66 21.0

-56-
ElwoIfl.L02-2a31-W

CH2M HILL
Applied Sciences Labortory (ASL)
2300 NW Walnut Blvd.
P.O. Box 428
Corvallis, OR 97330-0428
Telephone: 541-752-4271
Fax: 541-752-027601/19/06



TOTAL ORGANIC CARBON BY METHOD SW9060

-57-



CASE NARRATIVE
TOC SOIL

CLIENT/PROJECT: Washington Closure Hanford

LABORATORY: CH2M HILL Applied Sciences Laboratory

LAB CODE: CVO

PROJECT NO.: 334247.AO.ZZ

SDG NO: E2831
LAB BATCH NO: E2831

I. RECEIPT
A. Date Received:

November 15, 2005

B. Sample Information:

LAB
SAMPLE ID

E280101

CLIENT
SAMPLE ID

JIODT8

SAMPLE
MATRIX

Soil

DATE
SAMPLED
11/14/2005

DATE
ANALYZED

11/16/2005

I. Holding Times:
All holding times were met.

II. Analysis:

A. Calibration:
All acceptance criteria were met.

B. Blanks:
All acceptance criteria were met.

C. Matrix Spike Sample(s):
Analysis performed in accordance with standard operating procedure.

D. Duplicate Sample(s):
Analysis performed in accordance with

E. Lab Control Sample(s):
All acceptance criteria were met.

F. Other:
None.

IV. Documentation Exceptions:
None

standard operating procedure.

-58-



V. I certify that this data package is in compliance with the terms and conditions agreed to by the
client and CH2M HILL, both technically and for completeness, except for the conditions detailed
above. Release of the data contained in this hardcopy data package has been authorized by the
Laboratory Manager or designee, as verified by the following signature.

Reported By :

Reviewed By:

DATE: /- VrN

DATE: 1/7-/OG

-59-



SAMPLE DATA SUMMARY
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1A-WC

GENERAL CHEMISTRY ANALYSIS DATA SHEET

Field Sample ID:

J1DDT8

SDG No.: E2831

Matrix: SOIL

Lab Name: CH2M HILL/LAB/CVO

Lab Sample ID: 8283101

Date Received: 11/15/05

Sample Analysis Date
CAS No. Analyte MDL PQL Result Q Units DF Amount Method Analyzed

TOC Total Organic Carbon 97.5 279 11000 mg/kg 1 0.3584 G SW9060 11/16/05

FORM I GEN CHEN -61 -anW60124- 10: dl-E283.. I



1A-WC

GENERAL CHEMISTRY ANALYSIS DATA SHEET

Field Sample ID:

gal-ills

SDG No.: E2831

Matrix: SOIL

Lab Name: CH2M HILL/LAB/CVO

Lab Sample ID: SB1-1116

Date Received: / /

Sample Analysis Date
CAS No. Analyte MDL PQL Result Q Units DF Amount Method Analyzed

TOC Total Organic Carbon 35.0 100 100 U mg/kg 1 1 G SW9060 11/16/05

-

FORM I GEN CHEM -62-M060o124-IG,41-92831-W



QC SUMMARY
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2 -WC

GENERAL CHEMISTRY INITIAL CALIBRATION DATA

SDG No.: 22831 Lab Name: CH2M HILL/LAB/CVO

Analysis Method: SW9060

Instrument Name: TOC Skalar

Initial Calibration ID: 10140551

Initial Calibration Date: 10/14/05 11:48

Concentration Units: mg/Kg

FORM II GEN CHEM

Std Resp Std Resp Std Resp Std Resp Std ReSp Std Reap Std Resp
Analyte 1 1 2 2 3 3 4 4 5 5 6 6 7 7

Total Organic Carbon 100 737000 200 1600000 1000 6840000 4000 2.48E.7 8000 4.79E.7

an 60120-16;04-22831-W



2 -WC

GENERAL CHEMISTRY INITIAL CALIBRATION DATA

SO No.: E2831

Analysis Method: SW9060

Instrument Name: TOC Skalar

Initial Calibration ID: 10140551

Lab Name: CH2M HILL/LAB/CVO

Initial Calibration Date: 10/14/05 11:48

Concentration Units: mg/Kg

FORM II (Part 2) GEN CHEM

Curve

Analyte Type r Q
Total Organic Carbon LNR 0.9997

an60120-16;04-92$31-u Sw96 i-



2B-WC

GENERAL CHEMISTRY SECOND SOURCE CALIBRATION VERIFICATION DATA

SDG No.: E2831

Analysis Method: SW9060

Concentration Units: mg/kg

Second Source ID: ICV-1014

Lab Name: CH2M HILL/LAB/CVO

Instrument Name: TOC Skalar

Initial Calibration ID: 10140551

Comments:

POR1 II-B GEN CHEM

Analyte Expected Found %D Q

Total Organic Carbon 6430 6680 3.9

&0N60120--16:04-02831-W



2A-WC

GENERAL CHEMISTRY CALIBRATION VERIFICATION DATA

SDG No.: E2831

Analysis Method: SW9060

Concentration Units: mg/kg

Analytical Lot ID: 111605TOCS

CCV #1 ID: CV1-1116

Lab Name: CH2M HILL/LAB/CVO

Instrument Name: TOC Skalar

Initial Calibration ID: 101405S1

CCV #2 ID: CV2-1116 CCV #3 ID:

Analyte Expected Pound %D Q Expected Found %D Q Expected Pound %D Q
ITotal Organic Carbon 4000 3910 -2.3 4000 4290 7.2

COMMENTS:

-67-
SW9060FORM II-A GEN CHEMGOUDn-16,04-nall-w



3-WC

SOIL GENERAL CHEMISTRY METHOD BLANK SUMMARY

SDG No.: E2831

Analysis Method: SW9060

Initial Cal ID: 101405S1

Matrix: (Soil/Water) SOIL

Instrument: TOC Skalar

Field Sample ID:

SBI-1116

Lab Name: CH2M HILL/LAB/CVO

Lab Sample ID: SB1-1116

Date Analyzed: 11/16/05

Time Analyzed: 1002

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, MS, AND MSD:

CLIENT LAB DATE TIME
SAMPLE ID SAMPLE ID ANALYZED ANALYZED

BS1S1116 BSIS1116 11/16/05 0946
J10DTB E283101 11/16/05 1100

COMMENTS:

AD060120-16,04-12131-W FORM III GEN CHEM

02

08

SW9060
-68-



7-WC
GENERAL CHEMISTRY LABORATORY CONTROL SAMPLE

SDG No.: E2831

Analysis Method: SW9060

Initial Cal ID: 1014051

Matrix: (Soil/Water) SOIL

Instrument: TOC Skalar

Lab Name: CH2M HILL/LAB/CVO

LCS ID: BSlSi116

Date Analyzed: 11/16/05

Time Analyzed: 0946

Concentration Units: mg/kg

QC Limits
Analyte Expected Found %R %R Q

Total Organic Carbon 6430 6660 103.6 80-120

* Values outside of QC limits

Comments:

FORM VII GEN CHEM sw906-o6601o20-16,04-M$31-V


